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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device whose visual field angle is wide and which can be 
produced in a high yield. 

SOLUTION: Liquid crystal 20 is sealed between the first 
substrate 10 and the second substrate 16, which are oppositely 
arranged. First electrodes 12 are formed at prescribed positions 
of a prescribed area on the first substrate 10 and second 
electrodes 18 are formed at positions shifted with respect to 
the first electrodes 12 of the prescribed area on the substrate 
16. When a voltage is impressed between the first electrode 12 
and the second electrodes 18, the prescribed area is divided 
into at least two different first and second areas where voltage 
impressed states with respect to the liquid crystal 20 are 
different and the oriented direction of the liquid crystal of the 
first area and the oriented direction of the liquid crystal of the 
second area are made mutually different. As a result, a wide 
visual field angle equivalent to or wider than that to be obtained 
by an intra-plane switching method (IPS) can be obtained. Since 
the first electrodes 12 and the second electrodes 18 are 

formed on different substrates 10, 16, it is not needed to consider the short circuit between adjacent 
electrodes 1 2, 1 8. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal display which has the liquid crystal enclosed between the 1st substrate and the 
2nd substrate which have been faced and arranged, and said 1st substrate and said 2nd substrate The 1st 
electrode which is on said 1st substrate and was formed in the predetermined location of a predetermined 
field, When it is on said 2nd substrate, it has the 2nd electrode formed in the location shifted to said 1 st 
electrode of said predetermined field and an electrical potential difference is impressed to inter-electrode 
[ said / 1st electrode and inter-electrode / 2nd / said ], Said predetermined field is a liquid crystal display 
characterized by being divided into the 1st at least two field and 2nd field to which the electrical-potential- 
difference impression conditions over said liquid crystal differ, and the direction of orientation of said liquid 
crystal of said 1st field differing from the direction of orientation of said liquid crystal of said 2nd field. 
[Claim 2] It is the liquid crystal display characterized by said 1st electrode being on said 1st substrate, and 
being formed in the interior of said predetermined field, and for said 2nd electrode being on said 2nd 
substrate, and forming it along with the rim of said predetermined field in a liquid crystal display according 
to claim 1 . 

[Claim 3] It is the liquid crystal display characterized by for said 1st electrode being on said 1st substrate, 
being formed in the interior of said predetermined field, and forming said 2nd electrode in a liquid crystal 
display according to claim 1 along with the rim which it is on said 2nd substrate and said predetermined 
field faces. 

[Claim 4] It is the liquid crystal display characterized by said predetermined field being an abbreviation 
rectangle configuration, and said 1st electrode being on said 1st substrate in a liquid crystal display 
according to claim 1 , and being formed along with the line which crosses said predetermined field, and for 
said 2nd electrode being on said 2nd substrate, and forming it along with the rim of said predetermined field. 

[Claim 5] It is the liquid crystal display characterized by for said predetermined field being an abbreviation 
rectangle configuration, and for said 1st electrode being on said 1st substrate in a liquid crystal display 
according to claim 1, being formed along with the line which crosses said predetermined field, and forming 
said 2nd electrode along with the rim which it is on said 2nd substrate and said predetermined field faces. 
[Claim 6] It is the liquid crystal display which has further the 3rd electrode formed in inter-electrode [ on 
said 2nd substrate / which faces / said / 2nd ] in the liquid crystal display according to claim 3 or 5, and said 
the 1st electrode and said 3rd electrode are abbreviation same electric potential, and is characterized by 
impressing an electrical potential difference between said 1st electrode and said 3rd electrode, and said 2nd 
electrode. 

[Claim 7] It is the liquid crystal display which has further the 3rd electrode formed in the location 
surrounded with said 2nd electrode on said 2nd substrate in the liquid crystal display according to claim 2 or 
4, and said the 1st electrode and said 3rd electrode are abbreviation same electric potential, and is 
characterized by impressing an electrical potential difference between said 1st electrode and said 3rd 
electrode, and said 2nd electrode. 

[Claim 8] It is the liquid crystal display characterized by for said 1st electrode being on said 1st substrate, 
being formed along with the 1 st line, and forming said 2nd electrode in a liquid crystal display according to 
claim 1 along with the 2nd line which is on said 2nd substrate and intersects said 1st line. 
[Claim 9] In a liquid crystal display according to claim 8 said predetermined field It is an abbreviation 
rectangle configuration, said 1st electrode is on said 1st substrate, and it is formed along with the 1st line 
which crosses said predetermined field aslant. Said 2nd electrode The liquid crystal display characterized by 
being formed along with the 2nd line which is on said 2nd substrate, crosses said predetermined field aslant, 
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and intersects said 1st line. , 

[Claim 10] It is the liquid crystal display characterized by said predetermined field being an abbreviation 
rectangle configuration, and said 1st electrode being on said 1st substrate in a liquid crystal display 
according to claim 8, and being formed along with one rim of said predetermined field, and for said 2nd 
electrode being on said 2nd substrate, and forming it along with the line of said predetermined field which 
crosses a center mostly and intersects said one rim. 

[Claim 1 1 ] In a liquid crystal display according to claim 8 said predetermined field It is an abbreviation 
rectangle configuration, and said 1st electrode is on said 1st substrate, crosses said predetermined field, and 
is formed along with the 1st line almost parallel to one rim. Said 2nd electrode The liquid crystal display 
characterized by being formed along with the 2nd line which is on said 2nd substrate, crosses said 
predetermined field, and intersects perpendicularly with said 1st line mostly. 

[Claim 12] In a liquid crystal display given in claim 1 thru/or any 1 term of 1 1, by one [ which divides said 
the 1st field and said 2nd field ] parting line side Orientation processing which has the 1st pre tilt angle is 
performed to said 1st substrate. To said 2nd substrate In the another side side of said parting line which 
orientation processing which has the 2nd larger pre tilt angle than said 1st pre tilt angle is performed, and 
divides said the 1st field and said 2nd field Orientation processing which has the 3rd pre tilt angle is 
performed to said 1st substrate. To said 2nd substrate When orientation processing which has the 4th pre tilt 
angle smaller than said 3rd pre tilt angle is performed and an electrical potential difference is impressed to 
inter-electrode [ said / 1 st electrode and inter-electrode / 2nd / said ], It is the liquid crystal display 
characterized by for the directions of orientation differing mutually in two fields to which the direction of 
orientation of said liquid crystal of said 1 st field was divided by said parting line, and the directions of 
orientation differing mutually in two fields to which the direction of orientation of said liquid crystal of said 
2nd field was divided by said parting line. 

[Claim 13] It is the liquid crystal display characterized by said 4th pre tilt angle being the same as said 1st 
pre tilt angle, and said 2nd pre tilt angle and said 3rd pre tilt angle being the same in a liquid crystal display 
according to claim 12. . 

[Claim 14] In a liquid crystal display according to claim 12 or 13 said predetermined field The abbreviation 
rectangle configuration is carried out. Said predetermined configuration The boundary line between said 1st 
field and said 2nd field, When it is quadrisected at least by said parting line which divides said the 1st field 
and said 2nd field and an electrical potential difference is impressed to inter-electrode [ said / 1st electrode 
and inter-electrode / 2nd / said ] by it, The direction of orientation of said liquid crystal in each quadrisected 
field is a liquid crystal display characterized by being a radial a core [ the crossover location of said 
imaginary line and said vertical section line ]. 

[Claim 15] It is the liquid crystal display characterized by for the orientation condition of said liquid crystal 
being homogeneous orientation, and the direction of orientation of said liquid crystal being almost parallel 
or as right-angled as the direction of said 1st electrode and/or said 2nd electrode in a liquid crystal display 
given in claim 1 thru/or any 1 term of 14. 

[Claim 16] It is the liquid crystal display characterized by the direction of orientation of said liquid crystal 
being almost perpendicular to said the 1st substrate and/or said 2nd substrate when the electrical potential 
difference is not impressed to claim 1 thru/or any 1 term of 15 in the liquid crystal display of a publication 
inter-electrode [ said / 1 st electrode and inter-electrode / 2nd / said ]. 

[Claim 17] It is the liquid crystal display characterized by for said predetermined field having the non- 
countering field where the opposite field where said the 1st electrode and said 2nd electrode counter on both 
sides of said liquid crystal, and said the 1st electrode and said 2nd electrode have not countered in a liquid 
crystal display given in claim 1 thru/or any 1 term of 16, and the area of said opposite field being smaller 
than the area of said non-countering field. 

[Claim 18] The liquid crystal display characterized by deltanxd being more than less than [ abbreviation 
0.5 ] 0.25 in a liquid crystal display given in claim 1 thru/or any 1 term of 17 when the refractive-index 
anisotropy of said liquid crystal is set to deltan and thickness is set to d. 

[Claim 19] It is the liquid crystal display characterized by said predetermined field being a pixel field in a 
liquid crystal display given in claim 1 thru/or any 1 term of 18. 

[Claim 20] It is the liquid crystal display characterized by being formed using the Black matrix layer in 
which said the 1st electrode and/or said 2nd electrode shade the transmitted light in a liquid crystal display 
given in claim 1 thru/or any 1 term of 19. 

[Claim 21] It is the liquid crystal display which a filter layer is formed on said Black matrix layer on said 1st 
substrate and/or said 2nd substrate in a liquid crystal display according to claim 20, and is characterized by 
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said the 1st electrode and/or said 2nd electrode being said Black matrix layer exposed from opening of said 
filter layer. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which has the liquid crystal 
enclosed between the 1st substrate and the 2nd substrate which have been arranged face to face, and the 1st 
substrate and the 2nd substrate. 
[0002] 

[Description of the Prior Art] Promising ** is most carried out TFT-LCD (Thin Film Transitor Liquid 
Crystal Display) now in the flat-panel display which may replace a CRT display. Commercial-scene 
expansion is further expected by application to public welfare devices, such as a personal computer, a word 
processor, OA (Office Automation) device, and pocket television, and a household-electric-appliances 
device. 

[0003] The manufacturing technology of TN (Twisted Nematic: torsion pneumatic) mold TFT-LCD 
accomplished the marked advance, and by the time it exceeds a CRT display in properties, such as contrast 
and color reproduction nature, it will have resulted. The TN liquid crystal display of the normally white 
mode currently used is explained using drawing 42 . [ present most ] Drawing 42 (a) shows the condition 
that the electrical potential difference is not impressed, and drawing 42 (b) shows the condition that the 
electrical potential difference is impressed. 

[0004] The TN liquid crystal layer 200 of about 5-micrometer thickness is pinched with the glass substrates 
202 and 204 of a pair. The direction of orientation of the orientation film of glass substrates 202 and 204 is 
shifted 90 degrees mutually. As orientation of the TN liquid crystal layer 200 is carried out along the 
direction of orientation of the orientation film of glass substrates 202 and 204 and it is shown in drawing 42 
(a), the direction of a liquid crystal molecule is twisted 90 degrees. The polarizing plate 206 parallel to the 
direction of orientation of a glass substrate 202 is formed in the outside of a glass substrate 202, and the 
polarizing plate 208 parallel to the direction of orientation of a glass substrate 204 is formed in the outside 
of a glass substrate 204. 

[0005] In the condition that the electrical potential difference is not impressed to the TN liquid crystal layer 
200, as shown in drawing 42 (a), the light which carried out incidence to the TN mold LCD passes a 
polarizing plate 206, and turns into the linearly polarized light, a glass substrate 202 is penetrated, incidence 
is carried out to the TN liquid crystal layer 200, and the polarization direction is twisted 90 degrees 
according to the orientation of the TN liquid crystal layer 200. The light which carried out outgoing 
radiation from the TN liquid crystal layer 200 penetrates a glass substrate 204, and penetrates a polarizing 
plate 208. At this time, a display will be bright state. 

[0006] If an electrical potential difference is impressed to the TN liquid crystal layer 200, as shown in 
drawing 42 (b), the light which the torsion of the liquid crystal molecule in the TN liquid crystal layer 200 
was lost, and carried out incidence to the TN liquid crystal layer 200 will progress without twisting the 
polarization direction, and will be shaded with a polarizing plate 208. At this time, a display will be in a 
dark condition. Thus, a TN liquid crystal display can control the light and darkness of a display condition by 
controlling the electrical-potential-difference impression to a TN liquid crystal. 
[0007] However, the TN liquid crystal display has the trouble that an angle of visibility is narrow. 
Improvement proposals, such as an approach using (1) phase-contrast film as what cancels this trouble, an 
approach using (2) diffusion film, an approach by (3) orientation division, an approach by (4) random 
orientation, and an approach by the switching within (5) sides (IPS:In-Plane Switching), are examined. 
[0008] The approach using a phase contrast film is an approach of compensating the anisotropy of the 
refractive index which originates in the direction of orientation of a liquid crystal molecule by the anisotropy 
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by the phase contrast film. However, this approach may not be enough for an improvement of an angle of 
visibility. The approach using a diffusion film is an approach which is going to carry out diffusion process 
of the light which penetrated the liquid crystal display, and is going to make an angle of visibility large 
substantially. However, by this approach, if it is going to make an angle of visibility large, the resolution of 
a display will also deteriorate. 

[0009] By orientation, the approach of depending comparatively divides liquid crystal into many minute 
fields, constitutes many minute domains where the orientation conditions of a liquid crystal molecule differ, 
and compensates each other angle-of-visibility property with each domains. However, this approach may 
not be enough for an improvement of an angle of visibility. The approach by random orientation forms at 
random many minute domains where orientation conditions differ using an amorphous TN liquid crystal. 
However, this approach may not be enough for an improvement of an angle of visibility, either. 
[0010] The approach by the switching (IPS) within a field controls the orientation condition of a liquid 
crystal molecule by preparing two drive electrodes for impressing an electrical potential difference in the 
field of the substrate of one of the two of the substrate of the pair which sandwiches liquid crystal, and 
controlling the electrical-potential-difference impression to these drive electrode. Although this approach 
was learned as structure of a liquid crystal display for many years, that outstanding angle-of-visibility 
property attracts attention (Japan Display 95 Digest p.707 and 1995). According to this approach, since an 
orientation condition changes with a condition level to a substrate side, the liquid crystal molecule is 
theoretically excellent in the vision property. 

[0011] , . , 

[Problem(s) to be Solved by the Invention] However, in order that it may form two drive electrodes which 
impress an electrical potential difference to the substrate of one of the two of the substrate of the pair which 
sandwiches liquid crystal, when it is easy to produce a short circuit inter-electrode [ adjoining ] and the 
liquid crystal display which is a highly minute pixel is manufactured, it is difficult for the approach by the 
switching (IPS) within a field to secure the high yield. 

[0012] Moreover, as shown in drawing 43 (a), driver voltage must be made thin below at fixed thickness, in 
order to depend in the thickness of liquid crystal strongly and to drive liquid crystal. Moreover, as shown in 
drawing 4343 (b), in order for driver voltage to depend about an inter-electrode gap strongly and to drive 
liquid crystal, it is necessary to prepare the gap more than constant value, and becomes the hindrance of 
detailed-izing. Moreover, in order to form two drive electrodes in substrate of one of the two, in the case of 
the liquid crystal display of a highly minute pixel, a numerical aperture will fall extremely. 
[0013] The purpose of this invention improves an angle of visibility, and is to offer the liquid crystal display 
which has a large angle of visibility. Other purposes of this invention are to offer the liquid crystal display of 
the wide-field-of-view angle which can be manufactured by the high yield. 

[Means for Solving the Problem] In the liquid crystal display which has the liquid crystal enclosed between 
the 1 st substrate and the 2nd substrate which have been arranged face to face by the above-mentioned 
purpose, and said 1st substrate and said 2nd substrate The 1st electrode which is on said 1st substrate and 
was formed in the predetermined location of a predetermined field, When it is on said 2nd substrate, it has 
the 2nd electrode formed in the location shifted to said 1st electrode of said predetermined field and an 
electrical potential difference is impressed to inter-electrode [ said / 1st electrode and inter-electrode / 2nd / 
said ] Said predetermined field is divided into the 1st at least two field and 2nd field to which the electncal- 
potential-difference impression conditions over said liquid crystal differ, and is attained by the liquid crystal 
display characterized by the direction of orientation of said liquid crystal of said 1st field differing from the 
direction of orientation of said liquid crystal of said 2nd field. 

[0015] In the liquid crystal display mentioned above, said 1st electrode is on said 1st substrate, and it is 
formed in the interior of said predetermined field, and said 2nd electrode is on said 2nd substrate, and may 
be formed along with the rim of said predetermined field. In the liquid crystal display mentioned above, said 
1st electrode is on said 1st substrate, and it is formed in the interior of said predetermined field, and said 2nd 
electrode is on said 2nd substrate, and may be formed along with the rim which said predetermined field 
faces. 

[0016] In the liquid crystal display mentioned above, said predetermined field is an abbreviation rectangle 
configuration, said 1st electrode is on said 1st substrate, and it is formed along with the line which crosses 
said predetermined field, and said 2nd electrode is on said 2nd substrate, and may be formed along with the 
rim of said predetermined field. In the liquid crystal display mentioned above, said predetermined field is an 
abbreviation rectangle configuration, said 1st electrode is on said 1st substrate, and it is formed along with 
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the line which crosses said predetermined field, and said 2nd electrode is on said 2nd substrate, and may be 
formed along with the rim which said predetermined field faces. 

[0017] In the liquid crystal display mentioned above, it has further the 3rd electrode formed in inter- 
electrode [ on said 2nd substrate / which faces / said / 2nd ], and said the 1st electrode and said 3rd electrode 
are abbreviation same electric potential, and an electrical potential difference may be impressed between 
said 1 st electrode and said 3rd electrode, and said 2nd electrode. In the liquid crystal display mentioned 
above, it has further the 3rd electrode formed in the location surrounded with said 2nd electrode on said 2nd 
substrate, and said the 1st electrode and said 3rd electrode are abbreviation same electric potential, and an 
electrical potential difference may be impressed between said 1st electrode and said 3rd electrode, and said 
2nd electrode. 

[0018] In the liquid crystal display mentioned above, said 1st electrode is on said 1st substrate, and it is 
formed along with the 1st line, and said 2nd electrode is on said 2nd substrate, and may be formed along 
with the 2nd line which intersects said 1st line. In the liquid crystal display mentioned above said 
predetermined field It is an abbreviation rectangle configuration, said 1st electrode is on said 1st substrate, 
and it is formed along with the 1st line which crosses said predetermined field aslant. Said 2nd electrode It is 
on said 2nd substrate, said predetermined field is crossed aslant, and it may be formed along with the 2nd 
line which intersects said 1st line. 

[0019] In the liquid crystal display mentioned above, said predetermined field is an abbreviation rectangle 
configuration, said 1 st electrode is on said 1st substrate, and it may be formed along with one rim of said 
predetermined field, and said 2nd electrode is on said 2nd substrate, and a center may be crossed mostly and 
it may be formed along with the line of said predetermined field which intersects said one rim. In the liquid 
crystal display mentioned above said predetermined field It is an abbreviation rectangle configuration, and 
said 1st electrode is on said 1st substrate, crosses said predetermined field, and is formed along with the 1st 
line almost parallel to one rim. Said 2nd electrode It is on said 2nd substrate, said predetermined field is 
crossed, and it may be formed along with the 2nd line which intersects perpendicularly with said 1 st line 

[0020] In the liquid crystal display mentioned above, by one [ which divides said the 1st field and said 2nd 
field ] parting line side Orientation processing which has the 1st pre tilt angle is performed to said 1st 
substrate. To said 2nd substrate In the another side side of said parting line which orientation processing 
which has the 2nd larger pre tilt angle than said 1st pre tilt angle is performed, and divides said the 1st field 
and said 2nd field Orientation processing which has the 3rd pre tilt angle is performed to said 1st substrate. 
To said 2nd substrate When orientation processing which has the 4th pre tilt angle smaller than said 3rd pre 
tilt angle is performed and an electrical potential difference is impressed to inter-electrode [ said / 1st 
electrode and inter-electrode / 2nd / said ], In two fields to which the direction of orientation of said liquid 
crystal of said 1st field was divided by said parting line, the directions of orientation differ mutually, and 
you may make it the directions of orientation differ mutually in two fields to which the direction of 
orientation of said liquid crystal of said 2nd field was divided by said parting line. 

[0021] In the liquid crystal display mentioned above, said 4th pre tilt angle may be the same as said 1st pre 
tilt angle, and said 3rd pre tilt angle may be the same as said 2nd pre tilt angle. In the liquid crystal display 
mentioned above said predetermined field The abbreviation rectangle configuration is carried out. Said 
predetermined configuration The boundary line between said 1st field and said 2nd field, When it is 
quadrisected at least by said parting line which divides said the 1st field and said 2nd field and an electrical 
potential difference is impressed to inter-electrode [ said / 1st electrode and inter-electrode / 2nd / said ] by 
it, The direction of orientation of said liquid crystal in each quadrisected field may be a radial centering on 
the crossover location of said imaginary line and said vertical section line. 

[0022] In the liquid crystal display mentioned above, the orientation condition of said liquid crystal may be 
homogeneous orientation, and the direction of orientation of said liquid crystal may be almost parallel or as 
right-angled as the direction of said 1st electrode and/or said 2nd electrode. In the liquid crystal display 
mentioned above, when the electrical potential difference is not impressed to inter-electrode [ said / 1st 
electrode and inter-electrode / 2nd / said ], the direction of orientation of said liquid crystal may be almost 
perpendicular to said the 1 st substrate and/or said 2nd substrate. 

[0023] In the liquid crystal display mentioned above, said predetermined field may have the non-countenng 
field where the opposite field where said the 1st electrode and said 2nd electrode counter on both sides of 
said liquid crystal, and said the 1st electrode and said 2nd electrode have not countered, and the area of said 
opposite field may be smaller than the area of said non-countering field. In the liquid crystal display 
mentioned above, when the refractive-index anisotropy of said liquid crystal is set to deltan and thickness is 
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set to d, it is desirable for deltanxd to be more than less than [ abbreviation 0.5 ] 0.25. 

[0024] As for said predetermined field, in the liquid crystal display mentioned above, it is desirable that it is 
a pixel field. In the liquid crystal display mentioned above, said the 1st electrode and/or said 2nd electrode 
may be formed using the black matrix layer which shades the transmitted light. In the liquid crystal display 
mentioned above, on said 1st substrate and/or said 2nd substrate, a filter layer may be formed on said black 
matrix layer, and said the 1st electrode and/or said 2nd electrode may be said black matrix layer exposed 
from opening of said filter layer. 
[0025] 

[Embodiment of the Invention] 

The liquid crystal display by the 1st operation gestalt of [1st operation gestalt] this invention is explained 
using drawing 1 thru/or drawing 4 . The perspective view showing the liquid crystal display according 
[ drawing 1 ] to this operation gestalt, the explanatory view in which drawing 2 explains actuation of the 
liquid crystal display by this operation gestalt, the explanatory view in which drawing 3 explains the angle 
of visibility of a liquid crystal display, and drawing 4 are the perspective views showing the modification of 
the liquid crystal display by this operation gestalt. 

[0026] Drawing 1 shows the panel structure of the pixel field for 1 pixel of a liquid crystal display. The 1st 
electrode layer 1 2 which consists of an ITO layer is formed in the whole surface at the glass TFT substrate 
10 which is shown in the lower part of drawing 1 and in which the TFT component (not shown) was formed. 
The insulating layer 14 is formed on the 1st electrode layer 12. Circular opening 14a was prepared in the 
center of a pixel field at the insulating layer 12, and the 1st electrode layer 12 is exposed from opening 14a. 
Thereby, the 1st electrode is formed in the center of the pixel field of the TFT substrate 10. 
[0027] The 2nd electrode layer 1 8 which consists of an ITO layer of a square-ring configuration along with 
the rim of a pixel electrode is formed in the glass opposite substrate 16 which is shown in the upper part of 
drawing 1 and which counters the TFT substrate 10. Thereby, the 2nd electrode is formed along with the rim 
of the pixel field of the opposite substrate 16. It is inserted between the TFT substrate 10 and the opposite 
substrate 16, and the liquid crystal layer 20 of TN mold is formed. The orientation of the liquid crystal layer 
20 is homogeneous orientation almost parallel to the field of the TFT substrate 10 or the opposite substrate 
16, as shown in drawing 1 . A twist angle is made into 0 times. 

[0028] Between the 1st electrode layer 12 and the 2nd electrode layer 18, predetermined driver voltage is 
impressed from the drive power source 22. although not illustrated — the direction almost same with the 
lower part of the TFT substrate 1 0 as the direction of orientation of the liquid crystal layer 20 — or the 
polarizing plate of the rectangular direction is prepared mostly and the rectangular direction or the almost 
parallel polarizing plate is mostly prepared above the opposite substrate 1 8 with the direction of orientation 
of the liquid crystal layer 20. 

[0029] Actuation of the liquid crystal display of such a configuration is explained using drawing 2 . In the 
condition that the electrical potential difference is not impressed between the 1st electrode layer 12 and the 
2nd electrode layer 1 8, as shown in drawing 2 (a), orientation of all the liquid crystal molecules of the liquid 
crystal layer 20 is carried out in parallel with the TFT substrate 10 or the opposite substrate 16. In order not 
to influence incident light of the birefringence of the liquid crystal layer 20 in this condition, a polarization 
shaft does not rotate within the liquid crystal layer 20. Therefore, the incident light from TFT substrate 10 
lower part is made into the linearly polarized light with a polarizing plate, penetrates the liquid crystal layer 
20 through the TFT substrate 10, and it penetrates the opposite substrate 16, without changing the 
polarization direction. The light which penetrated the opposite substrate 1 6 is shaded with the polarizing 
plate of the polarization direction which intersects perpendicularly. 

[0030] If an electrical potential difference is impressed between the 1st electrode layer 12 and the 2nd 
electrode layer 1 8, as shown in drawing 2 (b), the electric field of the line of electric force of a radial which 
goes to the 2nd electrode layer 18 from the 1st electrode layer 12 will occur, and a liquid crystal molecule 
will carry out orientation to a radial along with line of electric force. A liquid crystal molecule will be in an 
equivalent orientation condition to all the directions of 360 degrees. In this condition, incident light is 
influenced of the birefringence of the liquid crystal layer 20, and a polarization shaft rotates it according to 
the direction of orientation of a liquid crystal molecule. Therefore, it considers as the linearly polarized light 
with a polarizing plate, a polarization shaft rotates in the liquid crystal layer 20 through the TFT substrate 
10, and the incident light from TFT substrate 10 lower part penetrates a upside polarizing plate through the 
opposite substrate 1 6. 

[0031] In the condition that the electrical potential difference was impressed, since orientation of the liquid 
crystal molecule is carried out to the radial from the core of a pixel field to all directions, the incident light 
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from all directions can also be penetrated and a large angle of visibility can be realized. The direction the 
liquid crystal molecule in the liquid crystal layer 20 is carrying out [ the direction ] orientation in the various 
directions explains the point that change of the color by the direction of incident light also becomes small, 
using drawing 3 , while an angle of visibility becomes large. 

[0032] As shown in drawing 3 (a), when the liquid crystal molecule is carrying out orientation horizontally 
in the condition that the electrical potential difference is not impressed in this operation gestalt, although 
deltand [ as opposed to slanting incident light to normal deltand of perpendicular incident light ] becomes 
small, it does not have small deer strange straw. For this reason, change of the color of the transmitted light 
to perpendicular incident light and slanting incident light is small. As shown in drawing 3 (b), when the 
liquid crystal molecule is carrying out orientation to the radial in the condition that the electrical potential 
difference is impressed in this operation gestalt, although deltand [ as opposed to slanting incident light to 
normal deltand of perpendicular incident light ] becomes small, it does not have small deer strange straw. 
For this reason, change of the color of the transmitted light to perpendicular incident light and slanting 
incident light is small. 

[0033] On the other hand, if the liquid crystal molecule is carrying out orientation aslant in one direction as 
shown in drawing 3 (c), to deltand of perpendicular incident light, deltand [ as opposed to slanting incident 
light in parallel ] becomes very small in the direction of orientation of a liquid crystal molecule, deltand to 
the incident light of slant perpendicular to the direction of orientation of a liquid crystal molecule will 
become very large, and deltand will change with the directions of incident light a lot. For this reason, the 
color of the transmitted light changes with the directions of incident light a lot. 

[0034] The modification of the liquid crystal display by this operation gestalt is shown in drawing 4 . In the 
liquid crystal display shown in drawing 1 , although the liquid crystal layer 20 was homogeneous orientation 
almost parallel to the field of the TFT substrate 10 or the opposite substrate 16, at drawing 4 , the liquid 
crystal layer 20 serves as a homeotropic orientation almost perpendicular to the field of the TFT substrate 10 
or the opposite substrate 16. In the condition that the electrical potential difference is not impressed, 
although the liquid crystal molecule is carrying out orientation perpendicularly and differs from the 
orientation condition ( drawing 2 (a)) of the liquid crystal display of drawing 1 , the polarization shaft of the 
transmitted light is not rotated. 

[0035] In the condition that the electrical potential difference was impressed, the liquid crystal molecule 
which was carrying out orientation perpendicularly carries out orientation to a radial along with the line of 
electric force of a radial which goes to the 2nd electrode layer 18 from the 1st electrode layer 12, and will be 
in an equivalent orientation condition at drawing 2 (b). Therefore, the incident light from a lower part is 
penetrated up like the case of the liquid crystal display of drawing 1 . If the liquid crystal molecule is 
carrying out orientation perpendicularly like drawing 4 , it will be easy to change into the orientation 
condition shown in drawing 2 (b) orientation. Therefore, while low driver voltage can also drive liquid 
crystal, drive control can be carried out at a high speed. 

[0036] In addition, it is good even if opposite in the TFT substrate and opposite substrate of this operation 
gestalt which were mentioned above. That is, an insulating layer and an electrode layer as shown in an 
opposite substrate at the lower part of drawing 1 R> 1 are prepared, and you may make it prepare an 
electrode layer as shown in a TFT substrate in the upper part of drawing 1 . Thus, according to this operation 
gestalt, the approach by the switching (IPS) within a field and the large angle of visibility more than 
equivalent can be obtained by impressing an electrical potential difference using the drive electrode formed 
in the TFT substrate and the opposite substrate. The liquid crystal display of a high definition can be 
realized on a wide-field-of-view square, without taking into consideration a short circuit inter-electrode 
[ adjoining ], since the drive electrode is formed on a different substrate. Moreover, according to this 
operation gestalt, also to the incident light from all directions, since it is an equivalent angle-of-visibility 
property, the liquid crystal display of a wide-field-of-view angle without vertical and horizontal direction 
dependency is realizable. 

[0037] When the angle-of-visibility range of contrast 1 0 was measured using the liquid crystal display of 
this operation gestalt, the angle of visibility of 80 four directions was obtained, and, as for front contrast, 80 
or more were obtained. Compared with the angle of visibility of the usual TN liquid crystal display being 60 
degrees **40 right and left, upper 20 degree, and the bottom at most, and the angles of visibility of the 
liquid crystal display using the orientation division approach being **70 right and left and **60 upper and 
lower sides, the angle-of-visibility property which was very excellent was acquired. 
[0038] The liquid crystal display by the 2nd operation gestalt of [2nd operation gestalt] this invention is 
explained using drawing 5 and drawing 6 . The perspective view and drawing 6 which show the liquid 
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crystal display according [ drawing 5 R> 5 ] to this operation gestalt are the perspective view showing the 
modification of the liquid crystal display by this operation gestalt. the sign same to the same component as 
the operation gestalt shown in drawing 1 thru/or drawing 4 - giving -- explanation -- an abbreviation -- or it 
is made simple. 

[0039] As this operation gestalt is shown in drawing 5 , the configuration of the 2nd electrode layer 18 
formed in the opposite substrate 16 differs from the 1st operation gestalt. With the 1st operation gestalt, 
although the 2nd electrode layer 18 was the square-ring configuration where the rim of the pixel field of the 
opposite substrate 16 was met, it forms the 2nd electrode layers 18a and 18b only in the rim which a pixel 
field counters in this operation gestalt. Other configurations are the same as that of the 1st operation gestalt 
shown in drawing 1 . 

[0040] The driver voltage by the drive power source 22 is impressed between the 1st electrode layer 12 
formed in the TFT substrate 10, and the 2nd electrode layers 18a and 18b. Actuation of the liquid crystal 
display of such a configuration is explained. The orientation condition of the liquid crystal molecule of the 
liquid crystal layer 20 in case the electrical potential difference is not impressed between the 1st electrode 
layer 12, 2nd electrode layer 18a, and 18b is the same as the 1st operation gestalt. The incident light from 
the lower part of the TFT substrate 1 0 is shaded with an upper polarizing plate. 

[0041] Although it will be in the 1st operation gestalt and the orientation condition of the same liquid crystal 
molecule in the longitudinal direction which crosses the 2nd electrode layers 1 8a and 1 8b of a pixel field 
when an electrical potential difference is impressed between the 1st electrode layer 12, 2nd electrode layer 
18a, and 18b, the orientation condition of a liquid crystal molecule like the 1st operation gestalt does not 
become in the vertical direction which intersected perpendicularly with the longitudinal direction which 
crosses the 2nd electrode layers 18a and 1 8b. Therefore, division of the vertical direction serves as an 
ununiformity compared with the 1 st operation gestalt. 

[0042] The modification of the liquid crystal display by this operation gestalt is shown in drawing 6 . In the 
liquid crystal display shown in drawing 5 , although the liquid crystal layer 20 was homogeneous orientation 
almost parallel to the field of the TFT substrate 10 or the opposite substrate 16, at drawing 6 , the liquid 
crystal layer 20 serves as a homeotropic orientation almost perpendicular to the field of the TFT substrate 10 
or the opposite substrate 16. Thus, according to this operation gestalt, the approach by the switching (IPS) 
within a field and the large angle of visibility more than equivalent can be obtained by impressing an 
electrical potential difference using the drive electrode formed in the TFT substrate and the opposite 
substrate. The liquid crystal display of a high definition can be realized on a wide-field-of-view square, 
without taking into consideration a short circuit inter-electrode [ adjoining ], since the drive electrode is 
formed on a different substrate. Moreover, according to this operation gestalt, since what is necessary is to 
prepare the 2nd electrode layer only in the rim which a pixel field counters, it can manufacture easily. 
[0043] When the angle-of- visibility range of contrast 10 was measured using the liquid crystal display of 
this operation gestalt, the wide-field-of-view angle of 75 right and left and 70 upper and lower sides was 
acquired. 

The liquid crystal display by the 3rd operation gestalt of [3rd operation gestalt] this invention is explained 
using drawing 7 and drawing 8 . The perspective view and drawing 8 which show the liquid crystal display 
according [ drawing 7 ] to this operation gestalt are the perspective view showing the modification of the 
liquid crystal display by this operation gestalt. the sign same to the same component as the operation gestalt 
shown in drawing 1 thru/or drawing 6 - giving - explanation ~ an abbreviation - or it is made simple. 
[0044] As this operation gestalt is shown in drawing 7 , the configuration of the 1st electrode layer 12 
formed in the TFT substrate 10 differs from the 1st operation gestalt. With the 1st operation gestalt, 
although the 1st electrode layer 12 was formed in the bottom of the insulating layer 14 of the TFT substrate 
16 and it had exposed from opening of an insulating layer 14, in this operation gestalt, only the 1st electrode 
layer 12 which met the line which travels through the center of a pixel field is formed, without forming an 
insulating layer. Other configurations are the same as that of the 1st operation gestalt shown in drawing 1 . 
[0045] The driver voltage by the drive power source 22 is impressed between the 1 st electrode layer 12 
formed in the TFT substrate 10, and the 2nd electrode layer 18. Actuation of the liquid crystal display of 
such a configuration is explained. The orientation condition of the liquid crystal molecule of the liquid 
crystal layer 20 in case the electrical potential difference is not impressed between the 1st electrode layer 12 
and the 2nd electrode layer 1 8 is the same as the 1 st operation gestalt. The incident light from the lower part 
of the TFT substrate 1 0 is shaded with an upper polarizing plate. 

[0046] Although it will be in the 1st operation gestalt and the orientation condition of the same liquid crystal 
molecule in the longitudinal direction which crosses the 1st electrode layer 12 of a pixel field when an 
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electrical potential difference is impressed between the 1st electrode layer 12 and the 2nd electrode layer 18, 
the orientation condition of a liquid crystal molecule like the 1st operation gestalt does not become in the 
vertical direction which intersected perpendicularly with the longitudinal direction which crosses the 1st 
electrode layer 12. Therefore, division of the vertical direction serves as an ununiformity compared with the 
1 st operation gestalt. . 

[0047] The modification of the liquid crystal display by this operation gestalt is shown in drawing 8 . In the 
liquid crystal display shown in drawing 7 , although the liquid crystal layer 20 was homogeneous orientation 
almost parallel to the field of the TFT substrate 10 or the opposite substrate 16, at drawing 8 , the liquid 
crystal layer 20 serves as a homeotropic orientation almost perpendicular to the field of the TFT substrate 10 
or the opposite substrate 16. Thus, according to this operation gestalt, the approach by the switching (IPS) 
within a field and the large angle of visibility more than equivalent can be obtained by impressing an 
electrical potential difference using the drive electrode formed in the TFT substrate and the opposite 
substrate. The liquid crystal display of a high definition can be realized on a wide-field-of-view square, 
without taking into consideration a short circuit inter-electrode [ adjoining ], since the drive electrode is 
formed on a different substrate. Moreover, according to this operation gestalt, since it is not necessary to 
form an insulating layer, it can manufacture easily. 

[0048] When the angle-of- visibility range of contrast 10 was measured using the liquid crystal display ot 
this operation gestalt, the wide-field-of-view angle of 70 right and left and 65 upper and lower sides was 

acquired. . . . . , 

The liquid crystal display by the 4th operation gestalt of [4th operation gestalt] this invention is explained 
using drawing 9 thru/or drawing 13 . The graph and drawing 13 R> 3 which show the angle-of-visibihty 
property of the color liquid crystal display according [ the perspective view showing the color liquid crystal 
display with which the perspective view, drawing 10 R> 0, and drawing 1 1 which show the basic structure 
of the liquid crystal display according / drawing 9 / to this operation gestalt used the basic structure of 
drawing 9 and a top view, and drawing 12 ] to this operation gestalt are a graph which shows the angle-of- 
visibility property of the conventional TN mold color liquid crystal display, the sign same to the same 
component as the operation gestalt shown in drawing 1 thru/or drawing 4 - giving - explanation ~ an 
abbreviation ~ or it is made simple. 

[0049] As this operation gestalt is shown in drawing 9 , the configuration of the 2nd electrode layer 1 8 
formed in the configuration and the opposite substrate 16 of the 1st electrode layer 12 formed in the TFT 
substrate 10 differs from the 1st operation gestalt. With the 1st operation gestalt, although the 1st electrode 
layer 12 was formed in the bottom of the insulating layer 14 of the TFT substrate 16 and it had exposed 
from opening of an insulating layer 14, in this operation gestalt, only the 1st electrode layer 12 which met 
the line which travels through the center of a pixel field is formed, without forming an insulating layer. 
Moreover, with the 1st operation gestalt, although the 2nd electrode layer 18 was the square-ring 
configuration where the rim of the pixel field of the opposite substrate 16 was met, it forms the 2nd 
electrode layers 18a and 18b only in the rim which a pixel field counters in this operation gestalt. Other 
configurations are the same as that of the 1st operation gestalt shown in drawing 1 . 
[0050] The driver voltage by the drive power source 22 is impressed between the 1st electrode layer 12 
formed in the TFT substrate 10, and the 2nd electrode layers 18a and 18b. Actuation of the liquid crystal 
display of such a configuration is explained. The orientation condition of the liquid crystal molecule of the 
liquid crystal layer 20 in case the electrical potential difference is not impressed between the 1st electrode 
layer 12, 2nd electrode layer 18a, and 18b is the same as the 1st operation gestalt. The incident light from 
the lower part of the TFT substrate 1 0 is shaded with an upper polarizing plate. 

[0051] Although it will be in the 1st operation gestalt and the orientation condition of the same liquid crystal 
molecule in the longitudinal direction which crosses the 2nd electrode layers 18a and 18b of a pixel field 
when an electrical potential difference is impressed between the 1st electrode layer 12, 2nd electrode layer 
18a and 18b, the orientation condition of a liquid crystal molecule like the 1st operation gestalt does not 
become in the vertical direction which intersected perpendicularly with the longitudinal direction which 
crosses the 2nd electrode layers 18a and 18b. Therefore, division of the vertical direction serves as an 
ununiformity compared with the 1 st operation gestalt. 

[0052] In addition, although not illustrated, the liquid crystal layer 20 of the liquid crystal display by this 
operation gestalt may be a homeotropic orientation almost perpendicular to the field of the TFT substrate 10 
or the opposite substrate 16. Thus, according to this operation gestalt, the approach by the switching (IPS) 
within a field and the large angle of visibility more than equivalent can be obtained by impressing an 
electrical potential difference using the drive electrode formed in the TFT substrate and the opposite 
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substrate. The liquid crystal display of a high definition can be realized on a wide-field-of-view square, 
without taking into consideration a short circuit inter-electrode [ adjoining ], since the drive electrode is 
formed on a different substrate. Moreover, according to this operation gestalt, that what is necessary is to 
prepare the 2nd electrode layer only in the rim which a pixel field counters, since it is not necessary to form 
an insulating layer, it can manufacture easily. 

[0053] When the angle-of- visibility range of contrast 10 was measured using the liquid crystal display of 
this operation gestalt, the wide-field-of-view angle of 70 right and left or more and 70 upper and lower sides 
or more was acquired. To a degree The constituted color liquid crystal display using the basic structure 
shown in drawing 9 is explained using drawing 10 and drawing 1 1 . In this color liquid crystal display, the 
TFT substrate and opposite substrate in basic structure of this operation gestalt mentioned above are used on 
the contrary. 

[0054] The 1 -pixel field 30 is divided into three fields, red pixel field 30R, gTeen pixel field 30G, and blue 
pixel field 30B, in the color liquid crystal display. The TFT components 34R, 34G, and 34B are formed in 
each pixel fields 30R, 30G, and 30B at the TFT substrate 32 located in the drawing 10 bottom. Common 
connection of the gate of the TFT components 34R, 34G, and 34B is made by the gate bus line 36. 
[0055] The electrode layers 40R, 40G, and 40B of the structure corresponding to the 2nd electrode layers 
18a and 18b of drawing 9 are formed in the source of the TFT components 34R, 34G, and 34B. The 
electrode layers 40R, 40G, and 40B are formed of ITO, and are having comb mold electrode structure of 
having four electrode fingers. The electrode layers 44R, 44G, and 44B of the structure corresponding to the 
1 st electrode layer 12 of drawing 9 are formed in the opposite substrate 42 located in the drawing 10 bottom. 
Each electrode layers 44R, 44G, and 44B consist of three electrode fingers, respectively. The electrode 
finger of each electrode layers 44R, 44G, and 44B is located between the electrode fingers of the electrode 
layers 40R, 40G, and 40B of a comb mold, as shown in drawing 1 1 . 

[0056] Liquid crystal 46 is enclosed between the TFT substrate 32 and the opposite substrate 42. As liquid 
crystal 46, the positive type liquid crystal (part number: ZLI-4792) by Merck Co. is used. The width of face 
of the electrode finger of about 7 micrometers and the electrode layers 44R, 44G, and 44B of the width of 
face of the electrode finger of the electrode layers 40R, 40G, and 40B of a comb mold is about 7 
micrometers, and spacing between the electrode finger of the electrode layers 40R, 40G, and 40B of a comb 
mold and the electrode finger of the electrode layers 44R, 44G, and 44B is about 8 micrometers. 
[0057] The angle-of- visibility property of the color liquid crystal display by this operation gestalt is shown 
in the graph of drawing 12 . The angle-of-visibility property of TN mold color liquid crystal display of the 
former for the comparison with drawing 13 is shown. If drawing 12 is compared with drawing 13 , it turns 
out that the angle-of-visibility property is improved conventionally so that clearly. Especially, the angle of 
visibility of a longitudinal direction and the vertical direction is improved sharply. 

The liquid crystal display by the 5th operation gestalt of [5th operation gestalt] this invention is explained 
using drawing 14 and drawing 1 5 . The perspective view and drawing 15 which show the liquid crystal 
display according [ drawing 14 ] to this operation gestalt are an explanatory view explaining actuation of the 
liquid crystal display by this operation gestalt. the sign same to the same component as the 4th operation 
gestalt shown in drawing 9 thru/or drawing 13 ~ giving - explanation - an abbreviation - or it is made 

[0058] The 3rd electrode layer 24 is formed among the 2nd electrode layers 18a and 18b of the opposite 
substrate 1 6 which shows this operation gestalt to the upper part of drawing 14 in addition to the 
configuration of the 4th operation gestalt. The 3rd electrode layer 24 is connected with the 1 st electrode 
layer 12 on the TFT substrate 10. The driver voltage by the drive power source 22 is impressed between the 
1st electrode layer 12 and the 3rd electrode layer 24, and the 2nd electrode layers 18a and 18b. Other 
configurations are the same as that of the 4th operation gestalt shown in drawin g 9 thru/or drawing 13 . 
[0059] Actuation of the liquid crystal display of such a configuration is explained. When an electrical 
potential difference is impressed between the 1st electrode layer 12 and the 2nd electrode layer 18 in the 
case of the liquid crystal equipment of the 4th operation gestalt, as shown in drawing 1 5 (a), the liquid 
crystal molecule of the liquid crystal layer 20 carries out orientation, and becomes perpendicular [ the liquid 
crystal molecule of the central field between the 2nd electrode layers 18a and 18b ], and the permeability of 
this part decreases. 

[0060] The 3rd electrode layer 24 of this operation gestalt is used in order to prevent that a liquid crystal 
molecule becomes perpendicular in a central field, and permeability falls. When the 3rd electrode layer 24 
of opposite substrate 1 6 center becomes the 1 st electrode layer 1 2 and same electric potential, as shown in 
drawing 15 (b), the electric field from the 3rd electrode layer 24 to the 2nd electrode layers 1 8a and 1 8b 
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arise, and a liquid crystal molecule carries out orientation in accordance with the electric field. Therefore, a 
liquid crystal molecule becomes less perpendicular and the field where permeability becomes small is lost. 
[0061] Thus, according to this operation gestalt, the panel permeability of a liquid crystal display can be 
improved. The panel permeability in bright state increased the liquid crystal display of this operation gestalt 
by about 10%. 

The liquid crystal display by the 6th operation gestalt of [6th operation gestalt] this invention is explained 
using drawing 16 . Drawing 16 is the perspective view showing the liquid crystal display by this operation 
gestalt. the sign same to the same component as the 1 st operation gestalt shown in drawing 1 thru/or 
drawing 4 — giving — explanation — an abbreviation — or it is made simple. 

[0062] The 3rd electrode layer 24 is formed in the interior surrounded in the 2nd electrode layer 18 of the 
opposite substrate 1 6 which shows this operation gestalt to the upper part of drawing 16 in addition to the 
configuration of the 1st operation gestalt. The 3rd electrode layer 24 is connected with the 1st electrode 
layer 12 on the TFT substrate 10. The driver voltage by the drive power source 22 is impressed between the 
1st electrode layer 12 and the 3rd electrode layer 24, and the 2nd electrode layer 18. Other configurations 
are the same as that of the 1 st operation gestalt to drawing 1 thru/or drawing 4 . 
[0063] Actuation of the liquid crystal display of such a configuration is explained. When an electrical 
potential difference is impressed between the 1st electrode layer 12 and the 2nd electrode layer 18 in the 
case of the liquid crystal display of the 1st operation gestalt, as shown in drawing 1 5 (a), the liquid crystal 
molecule of the liquid crystal layer 20 carries out orientation, and becomes perpendicular [ the liquid crystal 
molecule of the field in ring-like 2nd electrode layer 1 8a and 1 8b ], and the permeability of this part 
decreases. 

[0064] With this operation gestalt, since the 3rd electrode layer 24 was formed in the opposite substrate 16 
center, the electric field from the 3rd electrode layer 24 to the 2nd electrode layers 18a and 18b arise, and a 
liquid crystal molecule carries out orientation in accordance with the electric field. Therefore, a liquid 
crystal molecule becomes less perpendicular and the field where permeability becomes small is lost. Thus, 
according to this operation gestalt, the panel permeability of a liquid crystal display can be improved. 
[0065] The liquid crystal display by the 7th operation gestalt of [7th operation gestalt] this invention is 
explained using drawing 1 7 thru/or drawing 21 . The top view of the liquid crystal display according 
[ drawing 17 ] to this operation gestalt, the explanatory view in which drawing 18 explains actuation of the 
liquid crystal display by this operation gestalt, the graph which shows the angle-of- visibility property of the 
liquid crystal display according [ drawing 19 ] to this operation gestalt, the graph with which drawing 20 
shows the relation between the thickness of a liquid crystal layer and driver voltage, and drawing 2 1 are the 
top views showing the modification of the liquid crystal display of drawing 17 . 

[0066] Drawing 17 shows the pixel field 50 for 1 pixel of a liquid crystal display. For example, the TFT 
component 52 is formed in the glass TFT substrate (not shown) of 1,1mm thickness. Common connection of 
the gate of the TFT component 52 is made by the gate bus line 54, and common connection of the drain is 
made by the drain bus line 56. The pixel electrode layer 58 equivalent to the 1st electrode layer is formed in 
the source of the TFT component 52. The pixel electrode layer 58 is formed of ITO or a metal membrane, 
and is formed along with the diagonal line which crosses the pixel field 50 aslant. 
[0067] The counterelectrode layer 60 equivalent to the 2nd electrode layer is formed in the opposite 
substrate (not shown) which counters a TFT substrate. The counterelectrode layer 60 crosses the pixel field 
50 aslant, and is formed along with the diagonal line which intersects the pixel electrode layer 58. The pixel 
field 50 sees mostly the pixel electrode layer 58 and the counterelectrode layer 60 superficially in the center, 
and they cross. Between the TFT substrate and the opposite substrate, the pneumatic mold liquid crystal 
layer 62 is enclosed. As liquid crystal, low deltan (= 0.067) by Chisso Corp. and the thing of a low threshold 
are used. 

[0068] Orientation processing which carries out orientation of the liquid crystal layer 62 is performed to the 
TFT substrate and the opposite substrate. As shown in drawing 1 8 (a), the orientation of the liquid crystal 
layer 62 is the orientation which turns into homogeneous orientation almost parallel to the TFT substrate 64 
or the opposite substrate 66. A twist angle is made into 0 times. As orientation film, what has a 
comparatively low pre tilt angle (part number: AL1054:Japan Synthetic Rubber make) is used. 
[0069] Between the pixel electrode layer 58 and the counterelectrode layer 60, predetermined driver voltage 
is impressed from a drive power source (not shown). Although not illustrated, the polarizing plate of the 
almost same direction as the direction of orientation of the liquid crystal layer 62 is prepared in the lower 
part of the TFT substrate 64, and the polarizing plate which intersects perpendicularly in the direction of 
orientation of the liquid crystal layer 62 mostly is prepared above the opposite substrate 66. 
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[0070] Actuation of the liquid crystal display of such a configuration is explained using drawing 1 8 . In the 
condition that the electrical potential difference is not impressed between the pixel electrode layer 58 and 
the counterelectrode layer 60, as shown in drawing 1 8 (a), orientation of all the liquid crystal molecules of 
the liquid crystal layer 62 is carried out in parallel with the TFT substrate 64 or the opposite substrate 66. In 
order not to influence incident light of the birefringence of the liquid crystal layer 20 in this condition, a 
polarization shaft does not rotate within the liquid crystal layer 62. Therefore, the incident light from TFT 
substrate 64 lower part is made into the linearly polarized light with a polarizing plate, penetrates the liquid 
crystal layer 62 through the TFT substrate 64, and it penetrates the opposite substrate 66, without changing 
the polarization direction. The light which penetrated the opposite substrate 66 is shaded with the polarizing 
plate of the polarization direction which intersects perpendicularly. 

[0071] If an electrical potential difference is impressed between the pixel electrode layer 58 and the 
counterelectrode layer 60, the electric field of a direction which is different to four fields A, B, C, and D of 
the shape of a triangle divided by the pixel electrode layer 58 and the counterelectrode layer 60 will be 
impressed. The field strength becomes so strong that it becomes close to the crossover location between the 
pixel electrode layer 58 and the counterelectrode layer 60. Therefore, an orientation condition changes from 
the crossover location of the pixel electrode layer 58 and the counterelectrode layer 60, and the liquid crystal 
layer 62 spreads to all fields gradually. 

[0072] Consequently, orientation of the liquid crystal layer 62 is carried out so strongly that orientation is 
symmetrically carried out as a core and it becomes close to a crossover location about the crossover location 
of the pixel electrode layer 58 and the counterelectrode layer 60, as shown in drawing 1 8 (b). Although it is 
not perfect in the triangle-like four fields A, B, C, and D, lateral electric field are mostly impressed to them, 
and as shown in drawing 18 (b), in each fields A, B, C, and D, orientation of the liquid crystal molecule is 
mostly carried out in the direction of slant. 

[0073] In this condition, incident light is influenced of the birefringence of the liquid crystal layer 62, and a 
polarization shaft rotates it according to the direction of orientation of a liquid crystal molecule. Therefore, it 
considers as the linearly polarized light with a polarizing plate, a polarization shaft rotates in the liquid 
crystal layer 62 through the TFT substrate 64, and the incident light from TFT substrate 64 lower part 
penetrates a upside polarizing plate through the opposite substrate 66. In the condition that the electrical 
potential difference was impressed, since orientation of the liquid crystal molecule is carried out to 
concentric circular the core [ the crossover location of the pixel electrode layer 58 and the counterelectrode 
layer 60 ], if it thinks by the whole pixel, it can also penetrate the incident light from all directions, and can 
realize a large angle of visibility. 

[0074] The angle-of- visibility property of the liquid crystal display by this operation gestalt is shown in the 
graph of drawing 19 . According to this operation gestalt, it turns out that the large angle-of- visibility 
property is realized. Especially, the angle of visibility of a longitudinal direction and the vertical direction is 
very good. In addition, when are taken into consideration with [ in the case of a color liquid crystal display ] 
the color, and the refractive- index anisotropy of liquid crystal is set to deltan and thickness is set to d, it is 
desirable for deltanxd to be more than less than [ abbreviation 0.5 ] 0.25. This point is explained using the 
graph of drawing 20 . 

[0075] When it is in the location where the pixel electrode and the counterelectrode shifted, if thickness (gap 
thickness) d of a liquid crystal layer becomes small, the driver voltage to a liquid crystal layer will become 
large. On the other hand, if a liquid crystal layer becomes thick, becoming remarkable with [ from slant ] a 
color is known. If the gap thickness d becomes thick, it will become remarkable with a color and sufficient 
property will not be acquired. Drawing 20 is a graph which shows thickness (gap thickness) d of a liquid 
crystal layer at the time of using the liquid crystal of deltan=0.067 for a refractive-index anisotropy, and 
relation with driver voltage V. Hatching shows the field where it becomes remarkable with [ from slant ] a 
color. 

[0076] If deltanxd is about 0.5 when deltan is [ gap thickness ] 7.5 micrometers in 0.067 namely, so that 
clearly from the graph of drawing 20 , a problem with a color is avoidable. This point is explained in detail. 
Generally, if deltand becomes large, a speed of response will become slow and coloring will tend to become 
remarkable. Considering this point, the thing small as much as possible of deltand is desirable. However, if 
deltand makes it small, white brightness falls and it is not desirable that it is also too small. Although it is 
expectable to improve by amelioration of a liquid crystal ingredient about a speed of response from now on, 
since it is uniquely decided with a color by deltand, it has the greatest permissible value. 
[0077] When evaluated with [ when seeing from 45 slant ] the color according to the experiment of an 
invention-in-this-application person, it turned out that deltand is [ 0.5 ] threshold value mostly, namely, 
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deltand -- 0.2 and 0. -- when it was 3 and 0.4, there was nothing with [ of a liquid crystal panel ] a color, but 
when deltand was set to 0.5, it generated with [ of a some ] the color, and when deltand was set to 0.6, it was 
carrying out with the color clearly. 

[0078] Since deltand=l/21ambda makes it rotate 90 degrees, and outputs the linearly polarized light and it is 
required on the other hand when a liquid crystal molecule assumes that all were arranged in the direction 45 
degrees to the shaft of a polarizing plate at the point of brightness, in an actual liquid crystal panel, the liquid 
crystal thickness beyond it is needed. This is because the liquid crystal molecule near the orientation film 
front face hardly deforms at the time of electrical-potential-difference impression but there is neither effect 
on polarization nor contribution. 

[0079] The modification of the liquid crystal display by this operation gestalt is shown in drawing 21 . 
Unlike the liquid crystal display shown in drawing 17 , the pixel electrode layer 58 connected to the source 
of the TFT component 52 is formed along with the diagonal line aslant crossed toward the upper left hand 
corner from the lower right angle of the pixel field 50. Moreover, the counterelectrode layer 60 is formed 
along with the diagonal line aslant crossed toward an upper right corner from the lower left angle of the 

pixel field 50. . 
[0080] The pixel field 50 is divided into the triangle-like four fields A, B, C, and D by the pixel electrode 
layer 58 and the counterelectrode layer 60 like the liquid crystal display of drawing 17 . The same is said of 
actuation when an electrical potential difference is impressed. Thus, according to this operation gestalt, the 
approach by the switching (IPS) within a field and the large angle of visibility more than equivalent can be 
obtained by impressing an electrical potential difference using the pixel electrode and counterelectrode 
which were formed in the TFT substrate and the opposite substrate. The liquid crystal display of a high 
definition can be realized on a wide-field-of-view square, without taking into consideration a short circuit 
inter-electrode [ adjoining ], since the pixel electrode and the counterelectrode are formed on a different 
substrate. Moreover, according to this operation gestalt, also to the incident light from all directions, since it 
is an equivalent angle-of-visibility property, the liquid crystal display of a wide-field-of-view angle with 
little vertical and horizontal direction dependency is realizable. 

[0081] The liquid crystal display by the 8th operation gestalt of [8th operation gestalt] this invention is 
explained using drawing 22 thru/or drawing 24 . The top view showing the liquid crystal display according 
[ drawing 22 ] to this operation gestalt, the sectional view showing the important section of the liquid crystal 
display according [ drawing 23 ] to this operation gestalt, and drawing 24 are the top views showing the 
modification of the liquid crystal display of drawing 22 . the sign same to the same component as the 7th 
operation gestalt shown in drawing 17 thru/or drawing 21 - giving - explanation - an abbreviation ~ or it 
is made simple. 

[0082] As this operation gestalt is shown in drawing 22 , the configurations of the pixel electrode layer 58 
and the counterelectrode layer 60 differ from the 7th operation gestalt. Other configurations are the same as 
that of the 7th operation gestalt shown in drawing 17 thru/or drawing 21 . the pixel electrode layer 58 
connected to the source of the TFT component 52 with this operation gestalt - the rim of the pixel field 50 - 
- meeting - extending - the pixel field 50 - it bends at a right angle in the center mostly, and the pixel field 
50 is crossed. The counterelectrode layer 60 is prolonged along with the rim of the pixel field 50. The pixel 
field 50 is divided into two fields A and B by the pixel electrode layer 58 and the counterelectrode layer 60. 
[0083] If an electrical potential difference is impressed between the pixel electrode layer 58 and the 
counterelectrode layer 60, the electric field of a direction which is different to two fields A and B of the 
shape of a square divided by the pixel electrode layer 58 and the counterelectrode layer 60 will be 
impressed. The field strength becomes so strong that it becomes close to the crossover location between the 
pixel electrode layer 58 and the counterelectrode layer 60. Therefore, an orientation condition changes from 
the crossover location of the pixel electrode layer 58 and the counterelectrode layer 60, and the liquid crystal 
layer 62 spreads to all fields gradually. 

[0084] Consequently, orientation of the liquid crystal layer 62 is carried out so strongly that orientation is 
symmetrically carried out as a core and it becomes close to a crossover location about the crossover location 
of the pixel electrode layer 58 and the counterelectrode layer 60. Although it is not perfect in the square-like 
two fields A and B, lateral electric field (to the pixel field 50, they are the electric field of the direction of 
slant) are mostly impressed to them, and in each fields A and B, orientation of the liquid crystal molecule is 
mostly carried out in the direction of slant. 

[0085] Since according to this operation gestalt the pixel electrode layer 58 and the counterelectrode layer 
60 are parallel to the pixel field 50 and it is parallel to a gate bus line or a drain bus line, patterning can be 
carried out easily. Next, the electrode layer using a black matrix layer is explained using drawing 23 . 
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[0086] Usually, a light-shielding film called a black matrix layer is prepared in the liquid crystal display. 
Metals, such as Cr, are used for a black matrix layer. With this operation gestalt, the electrode layer which 
impresses an electrical potential difference to a liquid crystal layer using the black matrix layer of this metal 
is formed. In the case of the color liquid crystal display, the black matrix layer 72, the ITO layer 74, the 
color filter layer 76, and the orientation film 78 are formed in the glass substrate 70. With this operation 
gestalt, as shown in drawing 23 (a), while forming the black matrix layer 72 in the pattern of an electrode 
layer, opening of the color filter layer 76 is carried out to the pattern of an electrode layer. If it does in this 
way, the black matrix layer 72 can be exposed and an electrical potential difference can be impressed to the 
liquid crystal layer 80. 

[0087] Moreover, as shown in drawing 23 (b), the black matrix layer 72 and the ITO layer 74 by which 
patterning was carried out to the configuration of an electrode layer are formed on the color filter layer 76. If 
it does in this way, an electrical potential difference can be impressed to the liquid crystal layer 80 by the 
black matrix layer 72. The modification of the liquid crystal display by this operation gestalt is shown in 
drawing 24 . With the liquid crystal display shown in drawing 22 , the pattern of the pixel electrode layer 58 
and the counterelectrode layer 60 is opposite, the pixel electrode layer 58 connected to the source of the TFT 
component 52 forms along with the left-hand side rim of the pixel field 50 - having - the counterelectrode 
layer 60 -- the rim from the left-hand side rim upper part of the pixel field 50 - meeting - extending - the 
pixel field 50 - it bends at a right angle in the center mostly, and the pixel field 50 is crossed. 
[0088] Thus, according to this operation gestalt, the approach by the switching (IPS) within a field and the 
large angle of visibility more than equivalent can be obtained by impressing an electrical potential 
difference using the pixel electrode and counterelectrode which were formed in the TFT substrate and the 
opposite substrate. The liquid crystal display of a high definition can be realized on a wide-field-of-view 
square, without taking into consideration a short circuit inter-electrode [ adjoining ], since the pixel 
electrode and the counterelectrode are formed on a different substrate. Moreover, according to this operation 
gestalt, since the pattern of an electrode layer is parallel to a gate bus line or a drain bus line along with the 
rim of the pixel field 50, it can manufacture easily. Furthermore, since an electrode layer can be formed 
using a black matrix layer, a routing counter is not made to increase. 

[0089] In addition, about the concrete pattern of an electrode, various configurations where relation with the 
pixel which is not limited to the configuration of this operation gestalt, and wires and adjoins etc, was taken 
into consideration are possible. 

The liquid crystal display by the 9th operation gestalt of [9th operation gestalt] this invention is explained 
using drawing 25 thru/or drawing 27 . The top view showing the liquid crystal display according [ drawing 
25 ] to this operation gestalt, the explanatory view in which drawing 26 explains actuation of the liquid 
crystal display by this operation gestalt, and drawing 27 are the top views showing the modification of the 
liquid crystal display of drawing 25 . the sign same to the same component as the 7th operation gestalt 
shown in drawing 1 7 thru/or drawing 21 - giving - explanation - an abbreviation ~ or it is made simple. 
[0090] This operation gestalt differs in the configurations of the pixel electrode layer 58 and the 
counterelectrode layer 60 from the 7th operation gestalt. Other configurations are the same as that of the 7th 
operation gestalt shown in drawing 17 thru/or drawing 21 . With this operation gestalt, as shown in drawing 
25 , the pixel electrode layer 58 connected to the source of the TFT component 52 is crooked, and is 
carrying out sideways V typeface configuration so that the pixel field 50 may be crossed aslant. The 
counterelectrode layer 60 is also crooked and is carrying out sideways V typeface configuration so that the 
pixel field 50 may be crossed aslant. The pixel electrode layer 58 and the counterelectrode layer 60 cross by 
two in the pixel field 50. The pixel field 50 is divided into seven fields A, B, C, D, E, F, and G by the pixel 
electrode layer 58 and the counterelectrode layer 60. 

[0091] If an electrical potential difference is impressed between the pixel electrode layer 58 and the 
counterelectrode layer 60, the electric field of a direction which is different to seven fields A, B, C, D, E, F, 
and G divided by the pixel electrode layer 58 and the counterelectrode layer 60 will be impressed. The field 
strength becomes so strong that it becomes close to the crossover location between the pixel electrode layer 
58 and the counterelectrode layer 60. Therefore, an orientation condition changes from the crossover 
location of the pixel electrode layer 58 and the counterelectrode layer 60, and the liquid crystal layer 62 
spreads to all fields gradually. 

[0092] Consequently, orientation of the liquid crystal layer 62 is carried out so strongly that orientation is 
symmetrically carried out as a core and it becomes close to a crossover location about two crossover 
locations, the pixel electrode layer 58 and the counterelectrode layer 60. Although it is not perfect in seven 
fields A, B, C, D, E, F, and G, lateral electric field are mostly impressed to them, and orientation of the 
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liquid crystal molecule is mostly carried out to a longitudinal direction. In the liquid crystal display of this 
operation gestalt, since it will become long if the distance between the pixel electrode layer 58 and the 
counterelectrode layer 60 becomes far from a crossover location, the electric field of sufficient 
reinforcement for a liquid crystal layer are not impressed, but there is a possibility that orientation may not 
be carried out to a longitudinal direction. 

[0093] The graph of drawing 26 shows relation with the driver voltage V required in order to carry out 
orientation of the maximum distance d and liquid crystal between the pixel electrode layer 58 and the 
counterelectrode layer 60. When maximum distance d becomes large, the big driver voltage V is needed. 
Since the die length of the rim of the usual pixel field 50 is about 50 micrometers, maximum distance d is 
about 50 micrometers, and is known by that it can drive by driver voltage about 5v or less from the graph of 
drawing 26 . 

[0094] The modification of the liquid crystal display by this operation gestalt is shown in drawing 27 . With 
the liquid crystal display shown in drawing 25 , the pattern of the pixel electrode layer 58 and the 
counterelectrode layer 60 is opposite. The pixel electrode layer 58 connected to the source of the TFT 
component 52 is carrying out the sideways mold [ of V characters ]-like configuration, after being prolonged 
as bottom ****** of the pixel field 50. The counterelectrode layer 60 is considering the V character mold 
configuration of the opposite sense as the pixel electrode 50. 

[0095] Thus, according to this operation gestalt, the approach by the switching (IPS) within a field and the 
large angle of visibility more than equivalent can be obtained by impressing an electrical potential 
difference using the pixel electrode and counterelectrode which were formed in the TFT substrate and the 
opposite substrate. The liquid crystal display of a high definition can be realized on a wide-field-of-view 
square, without taking into consideration a short circuit inter-electrode [ adjoining ], since the pixel 
electrode and the counterelectrode are formed on a different substrate. Moreover, since the liquid crystal 
layer in one pixel field is finely divided into six fields according to this operation gestalt, a uniform wide- 
field-of-view angle is realizable to a direction. 

[0096] In addition, about the concrete pattern of an electrode, various configurations where relation with the 
pixel which is not limited to the configuration of this operation gestalt, and wires and adjoins etc. was taken 
into consideration are possible. 

The liquid crystal display by the 10th operation gestalt of [10th operation gestalt] this invention is explained 
using drawing 28 and drawing 29 . The top view showing the liquid crystal display according [ drawing 28 ] 
to this operation gestalt and drawing 29 are the top views showing the modification of the liquid crystal 
display of drawing 28 . the sign same to the same component as the 7th operation gestalt shown in drawing 
17 thru/or drawing 21 ~ giving - explanation - an abbreviation - or it is made simple. 
[0097] This operation gestalt differs in the configurations of the pixel electrode layer 58 and the 
counterelectrode layer 60 from the 7th operation gestalt. Other configurations are the same as that of the 7th 
operation gestalt shown in drawing 17 thru/or drawing 21 . As shown in drawing 28 , with this operation 
gestalt, the pixel electrode layer 58 connected to the source of the TFT component 52 is prolonged along 
with the left-hand side rim of the pixel field 50, and is carrying out a L character mold configuration of the 
pixel field 50 which is mostly bent by the right angle in the center and crosses the pixel field 50 with it. The 
counterelectrode layer 60 is prolonged along with the top rim of the pixel field 50, and is carrying out a L 
character mold configuration of the pixel field 50 which is mostly bent by the right angle in the center and 
crosses the pixel field 50 to a lengthwise direction, the pixel electrode layer 58 and the counterelectrode 
layer 60 - the pixel field 50 - it crosses in the center mostly. The pixel field 50 is divided into the square- 
like four fields A, B, C, and D by the pixel electrode layer 58 and the counterelectrode layer 60. 
[0098] If an electrical potential difference is impressed between the pixel electrode layer 58 and the 
counterelectrode layer 60, the electric field of a direction which is different to four fields A, B, C, and D 
divided by the pixel electrode layer 58 and the counterelectrode layer 60 will be impressed. The field 
strength becomes so strong that it becomes close to the crossover location between the pixel electrode layer 
58 and the counterelectrode layer 60. Therefore, an orientation condition changes from the crossover 
location of the pixel electrode layer 58 and the counterelectrode layer 60, and the liquid crystal layer 62 
spreads to all fields gradually. 

[0099] Consequently, orientation of the liquid crystal layer 62 is carried out so strongly that orientation is 
symmetrically carried out as a core and it becomes close to a crossover location about two crossover 
locations, the pixel electrode layer 58 and the counterelectrode layer 60. Although it is not perfect in six 
fields A, B, C, and D, lateral electric field are mostly impressed to them, and orientation of the liquid crystal 
molecule is mostly carried out to a longitudinal direction. The modification of the liquid crystal display by 
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this operation gestalt is shown in drawing 29 . With the liquid crystal display shown in drawing 28 , the 
pattern of the pixel electrode layer 58 and the counterelectrode layer 60 is opposite. The pixel electrode 
layer 58 is prolonged along with the bottom rim of the pixel field 50, and is carrying out a L character mold 
configuration of the pixel field 50 which is mostly bent by the right angle in the center and crosses the pixel 
field 50 to a lengthwise direction. The counterelectrode layer 60 is prolonged along with the left-hand side 
rim of the pixel field 50, and is carrying out a L character mold configuration of the pixel field 50 which is 
mostly bent by the right angle in the center and crosses the pixel field 50. the pixel electrode layer 58 and 
the counterelectrode layer 60 -- the pixel field 50 -- it crosses in the center mostly. The pixel field 50 is 
divided into the square-like four fields A, B, C, and D by the pixel electrode layer 58 and the 
counterelectrode layer 60. 

[0100] Thus, according to this operation gestalt, the approach by the switching (IPS) within a field and the 
large angle of visibility more than equivalent can be obtained by impressing an electrical potential 
difference using the pixel electrode and counterelectrode which were formed in the TFT substrate and the 
opposite substrate. The liquid crystal display of a high definition can be realized on a wide-field-of-view 
square, without taking into consideration a short circuit inter-electrode [ adjoining ], since the pixel 
electrode and the counterelectrode are formed on a different substrate. Moreover, according to this operation 
gestalt, the pattern of an electrode layer is connected to a gate bus line, a drain bus line, and parallel along 
with the rim of a pixel field, and it can manufacture, without reducing a numerical aperture. 
[0101] The liquid crystal display by the 1 1th operation gestalt of [1 1th operation gestalt] this invention is 
explained using drawing 30 thru/or drawing 33 . An explanatory view for the top view showing the TFT 
substrate and opposite substrate of a liquid crystal display according [ drawing 30 ] to this operation gestalt, 
the top view showing the liquid crystal display according [ drawing 31 ] to this operation gestalt and a 
sectional view, and drawing 32 to explain actuation of the liquid crystal display by this operation gestalt and 
drawing 33 are graphs which show the angle-of-visibility property of the liquid crystal display by this 
operation gestalt. 

[0102] You may make it add the characteristic configuration of this operation gestalt with this operation 
gestalt by making into basic structure the liquid crystal display by other operation gestalten which 
mentioned above the liquid crystal display by the 3rd operation gestalt mentioned above although the 
configuration characteristic as basic structure was added. Drawing 30 and drawing 3 1 show the panel 
structure of the pixel field 100 for 1 pixel of the liquid crystal display of this operation gestalt. The 
configuration of a pixel electrode layer and a counterelectrode layer is the same as that of the 3rd operation 
gestalt mentioned above. 

[0103] The TFT component 102 is formed in the TFT substrate 1 14 shown in drawing 30 (a). Common 
connection of the gate of the TFT component 102 is made by the gate bus line 104, and common connection 
of the drain is made by the drain bus line 106. The pixel electrode layer 108 equivalent to the 1st electrode 
layer is formed in the source of the TFT component 102. The pixel electrode layer 108 is formed of ITO, 
and is formed along with the line which crosses the center of the pixel field 100 to a lengthwise direction. 
[0104] The counterelectrode layer 1 1 0 equivalent to the 2nd electrode layer is formed in the opposite 
substrate 116 which is shown in drawing 30 (b) and which counters a TFT substrate. The counterelectrode 
layer 1 10 is carrying out the square-ring configuration along with the rim of the pixel field 50. The liquid 
crystal layer 1 12 is enclosed between the TFT substrate 1 14 and the opposite substrate 1 16. Although 
orientation processing is performed to a front face in order to carry out orientation of the liquid crystal layer 
1 12 to the TFT substrate 1 14 and the opposite substrate 1 16, with this operation gestalt, the description is in 
the point of having performed orientation processing of a different pre tilt angle in the pixel field 100. 
[0105] Orientation processing is performed to the TFT substrate 1 14 in the direction of [ from the pixel field 
100 bottom ] a top. The lateral parting line is dividing into further two the pixel field 100 made length by 2 
****s of the pixel electrode layers 108. Orientation processing of the pre tilt angle alpha 1 of the fields A 
and B of the pixel field 100 top was performed, and orientation processing of the smaller pre tilt angle alpha 
2 (<alphal) has been performed for the lower fields C and D. 

[0106] Orientation processing is performed in the direction of [ from the pixel field 100 bottom ] a top, and 
2 **** s of the pixel fields 100 are made the opposite substrate 1 16 as well as the TFT substrate 1 14 by the 
lateral parting line. In the opposite substrate 1 16, conversely [ the TFT substrate 114], orientation 
processing of the pre tilt angle alpha 2 (<alphal) was performed to the upper fields A and B, and orientation 
processing of the pre tilt angle alpha 1 has been performed to the lower fields C and D. 
[0107] For this reason, in the fields A, B, C, and D in which the pixel field 100 was quadrisected, the pre tilt 
angle by the side of the TFT substrate 1 14 will differ from the pre tilt angle by the side of the opposite 
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substrate 1 16. In Fields A and B, the direction of the TFT substrate 1 14 has a large pre tilt angle, and the pre 
tilt angle by the side of the opposite substrate 116 becomes large in Fields C and D. In the condition that 
driver voltage is not impressed to the pixel electrode layer 108 and the counterelectrode layer 1 10, in all the 
fields of the pixel field 100, the liquid crystal molecule is carrying out orientation to the longitudinal 
direction mostly, and will be in a dark condition. 

[0108] However, orientation is carried out so that it may start to hard flow slightly by bordering on the core 
of the pixel field 100 mostly in four fields A, B, C, and D by difference of the direction of orientation and a 
pre tilt angle, as shown in drawing 32 (a). That is, in Fields A and B, orientation processing of the direction 
of [ from the bottom ] a top is performed, and since the pre tilt angle by the side of the TFT substrate 1 14 is 
large, orientation is carried out so that the bottom may be raised slightly. In Fields C and D, orientation 
processing of the direction of [ from the bottom ] a top is performed, and since the pre tilt angle by the side 
of the TFT substrate 1 14 is small, orientation is carried out so that it may be slightly raised to the down side. 

[0109] If driver voltage is impressed to the pixel electrode layer 108 and the counterelectrode layer 1 10, as 
shown in drawing 32 (b), the liquid crystal molecule of the liquid crystal layer 1 12 will carry out orientation 
to a radial mostly in four fields A, B, C, and D by difference of the electric field by driver voltage and a pre 
tilt angle, as shown in drawing 3 1 . The arrow head shows the direction of change when driver voltage is 
impressed by drawing 3 1 and drawing 32 (b). 

[01 10] Thus, according to this operation gestalt, the approach by the switching (IPS) within a field and the 
large angle of visibility more than equivalent can be obtained by impressing an electrical potential 
difference using the pixel electrode and counterelectrode which were formed in the TFT substrate and the 
opposite substrate. The liquid crystal display of a high definition can be realized on a wide-field-of-view 
square, without taking into consideration a short circuit inter-electrode [ adjoining ], since the pixel 
electrode and the counterelectrode are formed on a different substrate. Moreover, according to this operation 
gestalt, by devising the direction and pre tilt angle of orientation processing, a pixel field can be further 
divided into the field to which the directions of orientation at the time of electrical-potential-difference 
impression differ, and a uniform wide-field-of-view angle can be realized to all directions. 
[01 1 1] The angle-of- visibility property of the liquid crystal display by this operation gestalt is shown in the 
graph of drawing 33 . According to this operation gestalt, it turns out that the large angle-of- visibility 
property is realized. Especially, the angle of visibility of a longitudinal direction and the vertical direction is 
very good. Moreover, according to this operation gestalt, since it becomes the display by four sorts of 
domains, vision change of a chromaticity is also very small. 

The liquid crystal display by the 12th operation gestalt of [12th operation gestalt] this invention is explained 
using drawing 34 and drawing 35 . The top view and drawing 35 which show the TFT substrate and 
opposite substrate of a liquid crystal display according [ drawing 34 ] to this operation gestalt are the top 
view and sectional view showing the liquid crystal display by this operation gestalt. the sign same to the 
same component as the 1 1th operation gestalt shown in drawing 30 thru/or drawing 3 1 - giving - 
explanation - an abbreviation — or it is made simple. 

[01 12] With this operation gestalt, printing of the screen resulting from are recording of a charge is 
prevented by preparing the field where the pixel electrode layer 108 and the counterelectrode layer 110 
counter, impressing longitudinal direction electric field to the liquid crystal layer 1 12 by the pixel electrode 
layer 108 on the TFT substrate 114, and the counterelectrode layer 1 10 on the opposite substrate 1 16. As 
shown in drawing 34 (a), the pixel electrode layer 108 of the TFT substrate 1 14 is carrying out the comb 
mold configuration of having two electrode fingers, and makes each electrode finger thick. Orientation 
processing is performed to this TFT substrate 1 14 in the direction of [ from the pixel field 100 bottom ] a 
top. The lateral parting line is dividing into further two the pixel field 100 made length by 2 ****s of the 
pixel electrode layers 108. Orientation processing of the pre tilt angle alpha 1 was performed to the field of 
the pixel field 100 top, and orientation processing of the small pre tilt angle alpha 2 (<alphal) has been 
performed by the lower field. 

[01 13] As shown in drawing 3434 (b), the counterelectrode layer 1 10 of the opposite substrate 1 16 makes an 
electrode layer thick, and is carrying out a configuration in which two window parts were formed. 
Orientation processing is performed in the direction of [ from the pixel field 100 bottom ] a top, and 2 **** s 
of the pixel fields 100 are made this opposite substrate 1 16 as well as the TFT substrate 1 14 by the lateral 
parting line. In the opposite substrate 116, conversely [ the TFT substrate 114], orientation processing of the 
pre tilt angle alpha 2 (<alphal) was performed to the upper field, and orientation processing of the pre tilt 
angle alpha 1 has been performed to the lower field. 
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[01 14] If the TFT substrate 1 14 and the opposite substrate 1 16 are made to counter through the liquid crystal 
layer 1 12, it will become a configuration like drawing 35 and the opposite field where the pixel electrode 
layer 108 and the counterelectrode layer 110 counter with the non-countering field where lateral electric 
field are impressed to the liquid crystal layer 1 12 by the pixel electrode layer 108 and the counterelectrode 
layer 1 10 at the liquid crystal layer 112 will also be formed. Therefore, the charge accumulated by 
prolonged actuation can discharge in an opposite field, and can prevent printing of a screen. 
[01 15] In addition, in order to acquire a good angle-of-visibility property, the one where a non-countering 
field is larger than an opposite field is desirable. Thus, according to this operation gestalt, the approach by 
the switching (IPS) within a field and the large angle of visibility more than equivalent can be obtained by 
impressing an electrical potential difference using the pixel electrode and counterelectrode which were 
formed in the TFT substrate and the opposite substrate. The liquid crystal display of a high definition can be 
realized on a wide-field-of-view square, without taking into consideration a short circuit inter-electrode 
[ adjoining ], since the pixel electrode and the counterelectrode are formed on a different substrate. 
Moreover, according to this operation gestalt, since the opposite field was prepared, it can prevent 
effectively that a charge is accumulated and a screen is burned. 

[0116] Not only the above-mentioned operation gestalt but various deformation is possible for [deformation 
implementation gestalt] this invention. For example, although the 1st electrode layer was formed in the TFT 
substrate side and the 2nd electrode layer was formed in the opposite substrate side with the 7th thru/or the 
10th operation gestalt mentioned above, you may make it establish the both sides of the 1st electrode layer 
and the 2nd electrode layer in a TFT substrate or opposite substrate side through an insulator layer. 
[0117] 

[Example] About the color liquid crystal display of the structure shown in drawing 10 and drawing 1 1 , the 
electrical potential difference and the permeability property, and the tone reversal property that it could set 
at least to all directions were measured. The electrode layers 40R, 40G, and 40B of the comb mold electrode 
which has four electrode fingers were formed in the TFT substrate 32. The electrode layers 44R, 44G, and 
44B which consist of three electrode fingers were formed in the opposite substrate 42. The electrode finger 
of each electrode layers 44R, 44G, and 44B was located between the electrode fingers of the electrode layers 
40R, 40G, and 40B of a comb mold. 

[01 18] As liquid crystal 46 enclosed between the TFT substrate 32 and the opposite substrate 42, the 
positive type liquid crystal (part number: ZLI-4792) by Merck Co. is used, and it is slack. The width of face 
of the electrode finger of about 7 micrometers and the electrode layers 44R, 44G, and 44B of the width of 
face of the electrode finger of the electrode layers 40R, 40G, and 40B of a comb mold is about 7 
micrometers, and spacing between the electrode finger of the electrode layers 40R, 40G, and 40B of a comb 
mold and the electrode finger of the electrode layers 44R, 44G, and 44B is about 8 micrometers. The gap 
between the TFT substrate 32 and the opposite substrate 42, i.e., the thickness of the liquid crystal layer 46, 
was set to 5 micrometers. 

[01 19] A measurement result is shown in drawing 36 thru/or drawing 40 . Drawing 36 R> 6 shows the 
electrical potential difference and permeability property, and tone reversal property in c+90 include angles 
of bearing. Drawing 37 c shows the electrical potential difference and permeability property, and tone 
reversal property in +45 include angles of bearing. Drawing 38 The electrical potential difference and 
permeability property, and tone reversal property of bearing are shown, drawing 39 shows the electrical 
potential difference and permeability property, and tone reversal property in c-45 include angles of bearing, 
and drawin g 40 shows the electrical potential difference and permeability property, and tone reversal 
property in c-90 include angles of bearing. [ in / in an include angle c / 0 times ] The above figure (a) of 
these drawing 36 thru/or drawing 40 shows the relation of the applied voltage and the permeability at the 
time of changing the include angle b of bearing from 0 times to 70 degrees, and the following figure (b) 
shows the relation between the include angle b of bearing at the time of changing applied voltage so that it 
may become 8 gradation, and brightness. 

[0120] In addition, the include angles b and c of bearing show the direction seen to the screen of a liquid 
crystal display. As shown in drawing 41 , the include angle b shows the include angle to the screen of a 
liquid crystal display. It is shown that the direction to see is the perpendicular upper part to the screen when 
an include angle b is 0 times, it is shown that the direction to see is a direction in alignment with the screen 
when an include angle b is 90 degrees, and when an include angle b is 1 80 degrees, it is shown that the 
direction to see is perpendicular from the background of the screen. 

[0121] Moreover, the include angle c shows the include angle within the field of the screen of a liquid 
crystal display. The direction seen when an include angle c is 0 times shows that it is the direction of [ from 
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the right ] to the screen, the direction seen when c is +90 include angles shows that it is the direction of 
[ from a top ] to the screen, and when c is -90 include angles, the direction to see shows that it is the 
direction of [ from the bottom ] to the screen. 

[0122] It turned out that the approach by the switching (IPS) within a field and the large angle of visibility 
more than equivalent could be obtained from the measurement result shown in drawing 36 thru/or drawing 
40 , and the uniform wide- field-of- view angle has moreover been realized to all directions. 
[0123] 

[Effect of the Invention] In the liquid crystal display which has the liquid crystal which was enclosed 
between the 1st substrate and the 2nd substrate which have been arranged face to face, and the 1st substrate 
and the 2nd substrate according to this invention the above passage The 1st electrode which is on the 1st 
substrate and was formed in the predetermined location of a predetermined field, When it is on the 2nd 
substrate, it has the 2nd electrode formed in the location shifted to the 1st electrode of a predetermined field 
and an electrical potential difference is impressed to the 1st electrode and inter-electrode [ 2nd ], a 
predetermined field Since it is divided into the 1st at least two field and 2nd field to which the electrical- 
potential-difference impression conditions over liquid crystal differ and was made for the direction of 
orientation of the liquid crystal of the 1 st field to differ from the direction of orientation of the liquid crystal 
of the 2nd field The approach by the switching (IPS) within a field and the large angle of visibility more 
than equivalent can be obtained. The liquid crystal display of the wide-field-of-view angle which can realize 
the liquid crystal display of a high definition on a wide-field-of-view square, and does not have vertical and 
horizontal direction dependency to the incident light from all directions since it is an equivalent angle-of- 
visibility property can be realized without taking into consideration a short circuit inter-electrode 
[ adjoining ], since the 1st electrode and 2nd electrode are formed on a different substrate. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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roefcii«s+#T?ttftv\ > 7^yAEr&]l-<k5 

ft 5**ft vt?^i,K«[«)4t5to-P* 

}4ftV\, 

[ooio] irt^?fy^ (ips) 
14, «flfc»tf-»©S*©tf*©»S©ifirti^ «£E 

Wf©lfitt LTtt-£<a»kfckftTV^fct>©©, *© 
fth,fcft»*mtta«ttl«r*«>-CV5 (Japan Display 
95 Digest p. 707, 1995 ) „ n$A# 

[0011] 
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(IPS) KiS^SHi, «ft«r»tf-»o 
»«©>i-*©»Rt, «E^fPiDi-6 2o©IE|ijmSSr 

[0 0 12] *fc % 0 4 3 (a) l-^-Ti 5 fMSft 

14, -2»3«TW*< Lftttiltfftfcftv*. *fc, BO 
4 3 (b) IBt(i®E*s«ffiB©^+S'^' 

fr*o«St 2o©B»tt«r3R8t5 tft, SillMliW 

loo i 3] ^npjroa^tt, tuHi*3k*u u^n 

[0 0 14] 

«S*ifc*ioat«2itlWB2<oatSis HttB^l©S« 
t TMBft 2 ©*&PflK»A £ft7tn*A t ttA* 
*36«lifev^r, lftfaSgi©g«-tT-fco--;, jfrftfi* 

*tfc«t*lc»*SJxfc«2fl!)«*t*:#L, ffSBSSi© 
Sffii H tfElg2©®ffiMlcfflE^8iJp$^fci:#, ttrfE 

ft < 1 <i> 2 o©fg l 09** t $ 2 ©««£ i fc^tt &*k 

30 wiEig i otiwotnettAoem^rm t Miam 2 ©«^ 

©fIIEffi H 3 H ©iBr&]^l*] t asfift set t -r Stt A 
[0 0 15] ±3fiUfc*A*S%**fci8V^T, ntrGjRi 

©mstt, *trEigi©s«±T*fco-c, MiBMie«g«© 

WEM2©m«il4, WIE^2©»«± 

HlrfEmi©S«±r-&-oT, ttrlEBff^«©rtBB 

lft!E£J2©«ffil4, WIEm 2 ©««±T*fc 
[0 0 16] ±JfiUfc*A**SI«fc*SV^T % ttiESfJE 

ttfew 2 ©m«tt, itrEm2©Sffi±t?feo 

«*BWU«TJS>9, MIB^ 1 ©®SI4, bUE^1©S« 

60 *u atifa^2©m«(4, fitiE^2©affi±T-*>o-c, tm 
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[0 0 17] ±3fiUfc«**5?iK«fc*JV^-C, MEHS2 
©S«±©*»i-5WIE» 2 4)Wimi;:»jft£*ifcft 3 
rott«£MK*ru «lE3?l<Z>®IIi:ttrEfl3©«ffil4 

ni^ffet-fc d , mrfE^ i (DmMRxftn&m 3 ©m& 

fc, l»EJIS2©«Sii:©M^«£E*«B«iPSiirt>J:v^ 
J:JfiUfc«ft***Bfc*iV^T, flftfE^2 0S«±©S(r 

tam 2 ©111a 9 m 9 H**t5(t«»-»j**nfc* 3 

©•ttfcJEfctfU l!frE$Sl©«l£<!:l?ilE!&3©«ffi»4 
BSI^m&T'fc 0 , WES? 1 ©««&<* WEST 3 ©«« 

l 0 0 1 8 ] ±Jfi Ufc«***««fc*SV^T, fifJES? 1 

-CJK*&*K WEIfl2©m«J4, fifFiE02©S«±r-fc 

or, SUES!* 1 sss 2 ©iciBo« $ 

0fje««», v^mimxh 9 , i*rEm©««f4, w 

JBloUfciBo-CJtMiaFi'U tftEt&2©««f4, flftEft 
EST 1 2 OftR&oTJMtS JlTV^ 

[0 0 19] ±JfiUfcKft***«K*JV^-C % WEBrfc 

mzMtevtxh*). weh 1 ©m«i4, me* 

ME&2©ttffil4, StIIEm2©S«±t?fco 

**s«u:*jv*-c, ttEM*«*f4, «ne»»*-c*> 

0, WfESn ©flffite> *flfB^l©*«±T'feoT, fit 
E0fi&**S:««) 9 > -^HikRlBtfW** 1 ©Mlcft 
otMJJl v WEf? 2 ©«SI4, WIEm2©S«±T- 

feet, WIBgif 9 , tfrBfti oik distant 
£^S&2©a{;i&oT^££*vCV>Tfc.fcV\ > 
[0 0 2 0] Jb8 Lfc****iSaK*SV^T» ffiEfg 1 
©SMs £ ffffBg 2 

AHUI^lkd^ ttrESf? 2 ©SSICI4, WESBl©^ 
ft, WIEjBl©««i: WEIR 2 

-Fz>mm#pim<Dmij<DWX'K, WE^i©s«ir»4^ 

3<0^uf-/H»«fc#i-*Blft««****^ HUES? 2 
©S«lcf4, lWEf&3©:7V^^J:9t>/h$^fr4 
©yu^h««r*-rsiBl63«ia^l6$n, fitrESIl© 
*«ti»ESS2©«iMlw«ffi*SBiin*ii,fci:#, WE 

m i ©««©atre»ft©Er*i#rtjHu frE^fJiSii-i 9 

$ ftfc 2 o©«Jfiln*JV ^TSV ^iEl^^lRj*5^* 
9, «rEm2©@*fi©WE» H l©iBlR]*l«]»4, WE##J 
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[0021] ±>&bfci£A^£Bt::*5^-c, wesii 

9, tfrE£2©^U^ha£lfflE£3©;/V?^M 
»4I^U.-CfeoTt,<tV> <> ±a?tfcffiHl*^S«J-*3V^ 

»4, MB* 1 WEJ8 2 ©S«£W©&#i8i 

i, WEm©^«ifflEf&2©®««:#SH-SirtfE# 
Wli:i:J:oT'»S!<it4»«Sft. WEJfS l ©m« 
10 t*trEm2©tt«Mlc«E^ppjp$^fci:#, 4#S«J$ 

[0 0 2 2] ±JJ5Lfc****St«[J:*JV^X, ItBffiA 
©Eft tttUi** 5?= T*Efl INKttilOBft 
*l*0tt, WEfS 1 ©mfeRtf/XteWE^ 2 ©*&©# 
A t mi ¥*TXI4iM Xh o X t ± v \ ±Jfi Lfcttft * 
*»Bfc*JV*t\ tfrE*i©tt«t*ffE^2©m®K(c 

BEtfEMDSivC^JfcV^ #, WEffiAWEft^lRlte, 

20 mffim i ©»«xu</xtttHB« 2 ©sstc isbt&k-? 

fcoT1)±l\ 

[0 0 2 3] ij&Lfc&A^Sfil-^-C, WEflfr^ 
tH£f4, WES? 1 ©«« t WES? 2 ©m« t tfffiEtt A 
*^-C*H*ii-<5#rti««i:. WES?l©«£iWES? 
2 0««i!jJ»|tiL-CV^*v^*#fi««i:ft*U WE 
*fftSH£©ffitt!4, WE##[n]|Ii£©ffi:® J: 9 *>/h£ < 

ISO. 5«T0. 2 5fil±f*i5ri^aJU\ 
so [00 24] _hj£ Lfc?SA^^«li*3V^T, fifjEBfS 

®«<4. m%m®xt>z>=. i#a*u\ ±^bfcjKA 

***«fc*JV^-C, WE^l©®«&0!/Xi4S(lEm2 

v^r, ttrEm i ©aag&tf/xttWEis 2 ©««±i; 

14, tflE^75'^^hy ^^Jf±lw7^/W^il^^$ 

*U WEmi©«S&U { /XJ4flE^2©m«l4, ftflE 
•7 4 >V9 m © m P »*» L fcME^ 5 y ^ t hV t 

40 [0 0 2 5] 

[3gpj©*te©»ffi] 

[^l*J£^®] *«^©^l*lS^lilwi5^A^^ 
Sfi«r^l75ME4^fflv^-C^PJ-r2>o H 1 l4*HJg^ 
Hie J: Sr*-rt»«H, H 2 <4*HJfi^ffi 

UK: «t m&m*mmv>£m\ z^i-mm® xh $. 

[00 2 6] H 1 f4, JKA^^B© 1 B*»©H*«g 
^©^^«jt5r*UTV^. 01©T95lw*i- x TF 

so (ig^-yr-r) ^^$tifc^7^©©TFTS« 
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I OlCli^ffilCl TOl^'iS^ltill 2tm^L 

§151 4 a jURW P>ft, fltSIl 2^MPgBl 4 
^SttJLTV^c -^<tU> TFTlSl 0©iS^I 

[00 2 7] H 1 ©±SIH:i*-f\ T F TM 1 0 

ct« y •y?im.v> i ToJia»p>ft5fS2®gJii sa* 

J&*$*v0^ 0 Ciilci!). *tlfi]&K 1 6 ©pHff®« 
0*M»I=»o-C»2 0«*jS«»**1x». TFTSfil 
0i»|6]£Sl 6©WI^*iXTTNl!©^S2 0*5 
Rtt<bftT^5„ 2 0 ©Efali> Sll^-r<t5 

K, T F TSS 1 0 XttftMiStt 1 6 ©ElUKtfVfrfc 

[0 0 2 8] Iltiil 2tl2i«118©fflt 
ft, mWsnM2 2frbWil£<nmWiW£.&Wto&frZ>° 0 

^LftV^*, TFTSSl 0(7)T*lwfi, ttM2 0O 

»tf>^ **Ip]£«1 8«±^lwl4, il B f2 0fflS|6l* 
ft i: IS im^inlXiili^ff *|S]<oil*S* 5 ^:it 5>ix 

[0029] z.(oXb *«*o*ft*S%it«ol(rfPfco 
V*TH2*J13^TR9IH'5. & 1 ffiJI 1 2 i: W, 2 ftfli 
Si 8Mfc«E*«HliD**VCV^*V^tt-ei4, 02 

( a ) lC*-r«fc 0 1^ ttAJI 2 0 ©&H#^- li£T, T 

rro^t?tt, AJt%i3tt£ji2 o<Dm&9f<omm 

UfctfoT, TFTSfil0T^i4^©A»*li, ffilft 
«lii9Bi»**fc**t, TFT«SlOSr8T**i. 

1 6 *mm-fz>. 1 6 srSig vitmt, kse-t 

[00 30] £ 1 CttH 1 2 fc»2««S 1 8 RKlftEE 
*SfWlQ$;ix5i, 0 2 (b) l^-Tiplc, KUWffiB 
i 2^121111 8l'|6]*^»ft^rom^^i»ro« 

ttmtteZo ZtDftmx-i*. AJt%tt»A«2 0 9ttB 

3ttt, 0BD»ai*i:**V, TFTSSlOt 

STifcA® 2 0 fc:m*T<B#**a«EMEU **Ir)S« 1 6 

[00 3 1] ®flEtfSf$AD£ftfc<fctel-*5V*-(\ KA*^ 

II IS^ffltt o <P 'C?*» 6 £ f © I-** L X StWttR: Eft 
L,T^5©T\ &*b*$>3;frft/^<b©ASt3fetSiiU J£ 
v^ttffASrHai - *- 3. ttAJI 2 0 ft©&A 
#^-;!ls«* ft^ftKEft UTV^**«*ftiJ*# < ft 
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5 1 * K AMft© *ft ir ± 5 ft ©£Mt t '> $ < ft 5 A I- 
ov^0 3 

[0032] 03 (a) t^-r ± 5 *nm&mz.*s 
^xnmAWto£i%x\,^^mx-m&#*&*mz.& 

ftLT^.5*§£\ ftKftAatftrolE^ft A n dfcttU 
^©Att^l^TS A n dl*/h$ < *5 I, 

fc#1-S»ffl*©fe©3Efl;H:'hi*V\, 0 3 (b) djfc-t- 

lo -C«*^*stt««K:EfilfCV^»&s SHftAltft 
ClSftAn dfcfcfU $£>©A£f3fcl-*H-5A n dte 
/h£ < ftStwroM^L^fr^ftV,, Z.<Dfr$>, II 
ftAltft .!:#*© AI*3fefc:^53iS#©fe©g£<ISl4/h 

[0 0 3 3] rftfr^U S3 (c) IC^-^i 5 1-> & 
A5H-a J -*©#fti-&*^EftLTV^«!:, SitftA 
*fft©A n d fc.#U «ift^©ElSl*WI' WrBaje]*!) 
©AW3felJ:^-t-5 And !4ffi*T/h$ < ft <0 , ftft^^ 
©El"I^rS]l-SiSft!^*b©AM*^»-r5 And 1411* 
20 T^#<ft»3 x A*t±©^|6]iwii3 An dtf*% <mt 
-T5o C©fc*. Alt^;©*[6llJ:<t«Sj@^©fel4A# 

[0 0 3 4] *^&tti:iJ:$ttiM^tt11®KJgOTS: 

0 4 ir^-T, m l t!:*-t1Rfia**Jt-x?H:, jRhDI 2 0 
ttT F 1 0 XI4*MR)Sffi 1 6 ©ffilHISIf ft* 
^■^^r^El^T'fcofc^, 04T-I4, )^HlS2 0i4T 
FTSgl 0 XI4*f|pJS« 1 6©EI^I5^B:ft*y 

f-y^Et6)tftoTV^o «E*5pf|jD$^rv^ftV^ 

«»t*sv^T»4» ttA&?*tsKeen LT&o, 01 
30 ©«eBi*^e©EiR3*tii (02 (a) ) iiisfts 

SiS3t©fli3tttSrlHlfe$-fr5Ci:(4ftv> 0 
[0 0 3 5] «EE>45^PAD$^^it«ffilw^o^^T^±, SiSJ- 

11 8i^i*i*»5»wtt©mft*«iw»o-ca**fcEfii 

L, 0 2 (b) K|fa«£©El6mii£ft5o LfciSot, 

0 1 <nWL&&7F : mw.(»w&t mmiz, T**»e>©Ait* 

Eflb-CH5i, 0 2 (b) Iw^i-Elfel^ffif-EAU-^ 

[0 0 3 6] ft3b\ ±J6Ufc**»»tt©TFTa«i: 
#(ftl»S«rS»fcUT1>±V^ -Tft*p*,, *fl6lS«^0 

1 OT»KS%i- J: 5 ftlMWii: TFTS 
ffilcE 1 ©±g|5lw^-r i 5 ftttffiJf^ltS i 5 iat 
r©«t5l-, *SW6»*l!:J:*Hi, TFT1« 

rtl^it), aBrt^^yf-v^ (I PS) ia5*fti: 

*fts**±t»j«$n-cv^©-e, &&-tzm,mmx' 

so ©S*SSr#«-t-5ii:ft<, JKtUFA -CiMtMCottA 
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[00 3 7] *H16^1i©fSSS^eSrffiv^T, =» v 
8 0ft©m»£;6S#P>*V, EffiO = Vh?^H48 0« 
*V^V**±4 0I, ±2 Oft, T60lf*>9, IB 
Oft, ±T±6 OftffeSO^it^T, ^^IwS^fcffi 

[0038] cm 2 mmmm'] <o% 2 %m&%\z 

T'fcSo Hl75SH4K*i-Safi»«i:WI-©«J*»* 

[0039] *?nfe&tttt« @ 5 issf i 5 1> *rfrg 

tic 1 6 2 1 8 1 HiS^fil 

i*45. IJEi»fc»«TB:, &2«ffiJgl 8tt, 

&K i 6 roii®«i©nii:?Sof^ y ^^^t?fco 

I2iiil8a, 1 8 bfcfl^LTV^,, ^OfOi 
ffttt, HllttiVMBlJtflDm&mtrcfc*. 
[0 0 4 0] TFTSS1 OlZMfiLZMztiSmmmi 
2 i, f£2«SB 1 8 a , 18birC>WIC, iEibm^2 

2®HJfl8a, 1 8 brai-mffi^EIWD$tV-CV^V^ 

£-©ffi B B B jf 2 o ©«*#*-©ei*h*ibh;, « i mmmm 

tmCX'hho TFTSffil OroT^d^WAfcbfctti 
[00 4 1]$lt4lil2^2tiil8a, 18 
18a, 18b «:*«J*&6*rtl-CB:, £ lgtttJBtt£ 
a, 18b fc*«a^#fafcB«Lfc±T#lRl-etts 

[0042] ^mmmm^x z®£km*mm<o&temz 

H 6 fcjjr*-. 0 5 Iw^-T^al^^Ser-li, ffifaS 2 0 
ISTFTg&l 0Xli*ffaSti!l 6(DffilCIJlJWt** 
^v^T^iSft-C&ofctfK 06fli, ^S20I4T 
FTSSl 0XI4»IrI**1 6©Efc««fSie4aM:i- 

(IPS) lc±5:frifc*IW#±©i2;v*fcsWI*:#53. 
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©T-, $&r5ftffiraT*©&if&£%It1-5r £ 

**a^i(S*MW©«***»«*sm-*-5 r. t as-ct 
•o*t*2«BiSrKttntf±v^o-e*«t»iirt-<5 

ZktfX'ZZ. 

[0 0 4 3] #*Jfe»«©****SUl*rfflV^, =■> 
by* h 1 0©mSH^H£8<J5SUfci:C^, 7 5 

ft, ±T7 o&(Dij:mmni)mbivrz c 
\zxzm&&7Fmw.<z>&i&M&^-t®umx-bZo mi 

[004 4] ^HSi^lif*. 0 7 [C^-T i 5 TFT 

£« i o i «si 1 2 ©«*/&#* i mmm 

mt&ttz. mi mmmmxit, % 1 mmm 1 2 «, t 

FTJtfil 6©WMIl 4Tl:»)4$it, iiil4© 
fcSB 1 mffiJi 1 2 SivCV**. *©te©«jft 

«, hi izTrrtmimmMmtm&x'hZo 

[0 0 4 5] TFTSfil 0\mf&Ztl*LtlSimfflBl 

2t, $ts2W.mmi 8tom^ mmmm2 2c±58 

fbff^oVNTKW-rs. JffiWfJIi 2 if 2i«ii 

8 W^®ffi*SfniD$^TV^iV>*i^-©»E B |g 2 0 ©i&J, 

to^HommiRmt*. mmffimi&kmcx'»>& a tft 
Sits,, 

[0 04 6] g 1 «SJ| 1 2 £iB 2 1 8 MlwWE 

1 nmwmizit^x^m- 1 

[0 0 4 7] *Hlfi^ffi^i5JSS**S«©lf^JS: 

40 @8 ici^-To 0 7 {r*-r^A**^«-e«, ffifsJi 2 0 

ttTFTSSl 0XI4»lS]Sffil 6 ©ffiJCia^Jpfi 1 ** 
^•^=T^I2|6]T-fcofc^, 08T?«, M12 0li'T 
FTMl 0 Xi4*t(6]Stg 1 6©SlC(ai^HiS^*p<^- 

ICtixtf, TFTa6*i»lft**fc»J«UfcBib«««r 
(IPS) fcJ:S*ifei:IBI«tt±oii:v>«»ASr#5C 

<ox\ ®m-tz>mmfflX'<Dm.&z%&-tz>-tte<, & 
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[0 0 4 8] *|lffleM^ftA*^a£B*fflv*-c* a:/ 

ge«£0973M01 3&ffl^-Cfft!f!-r5„ 09l4*S?ii 
ige£^-rgm0,K.U ! ¥ffi0, 01 2tt**lt»*«i± 

[00 4 9] #*J6fli5f£l4, 0 9 [Z^-t i 5 i-, TFT 
S«l 0 lttMl 2 ©«*£<!:, 

1 6 2«wi 1 8 ojgRjsft i mmmmt 

»*5. *1 211, TFT 

**1 6©IWWil 4TIw»JSKS*1, iiI14©lP 

ll-Ctt, I21SI1 8 {4, *tfRl*«l 6 ©■£»£© 

II, ■£*J^miNSftftO*K:)ff2«WI 18a, 
l8btift*UV^. *©te©«fifc<4, BlK*tl 

i**»»iffl«-e*>5. 

[0 0 5 0] TFTStSl OC»^S*tfc*l«Wil 
2 i , ft 2 fiiSJI 18a, 1 8 b t ©Wt, mthWfc 2 

«*««©»fflwOV^-Cttifl-*-*. f&imfiiJIl 2i:ff? 
2®fSJIl 8 a, 1 8 bMtc:«ffi*Sppia$tl/-CV>*V^il 

^©sSiBji 2 o ©^^©lErpitttSte, * i mmrm 

[0 0 5 1] IliSil 2^:1214111 8 a, 18 
b«l::«EEi4«W;!lOS;h,fc#S\ BigHtfc©, !&2«ffiS 
18 a, 1 8 btr*«)S££#rt|-Ctt« -ftl&HQgftfc 

a , 1 8 b **W*fc6#rtfcK2aELfc±T*lH-ett» 
ft l *J£^«i© ± 5 tttt*ft?OEl«ll ttft £ 14* 6. * 

T**&-£*a. 

[00 5 2] **j, WUftv*, *Xlt&tt££&tt 

A**ttSQttM 2 0 14, T F T£« 1 0 XttftTAS 
t£ 1 6 ro®JCI5»JSB**^ the fcV ^lafaT'fco T 

t>4v\ r©<fc5i;:, **16»ttfcJ:ixtf» tftSS 
:tti9, Brt^-f yf-^^ (IPS) tas^Si 
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m*«±©j£v *&IF4 £#5 i £ # -C£ 5 0 Rlrittttt 
©*&$£#*-*- 5 r^*<, i^m^-eS^awjKal 

urn, wmm®<o*tfti-z>Msii<owzt!S2nmm&® 

r**ufj:<, »lMfc»jart-5jBJW«*v*©-e* 

[o o 5 3] *%j^tt©tt£&i%$eCfcffiv^ =v 
f i o<D&mfi$m*wfe[sizkz.*>, &%7 o 

io «W±, ±T7 oa«±©J!^iWI/!>s#<b*lfc < , *fc s 
5 T F T t £« SrRttfcJB V * T V * 5 C 

[0054] * y -m&m^mx'ti. i mmmm 3 0 

i«t«3 0R, IftBlMlttSOG. *B*ft(1ft3 

0 B©3 0©fSiffi^^iXTV^o 01 o©±fidicfii:@ 
-f5TFTS«3 2lw«, #B*H«3 0R, 3 0G, 
3 OBtCTFT^^-3 4R, 34G, 3 4 B ri^ (4 P> ft 

20 TV^5 0 TFTif34R, 34G, 34B©^— H4 

[00 5 5] TFTif 34R, 34G, 34B©V- 
*I£I4, i9©l2l4Si 1 8 a, 1 8 bli^-TSW 
it©«SS4 0R, 4 0G, 4 0B«$tltV^. 
1S140R, 4 0G, 4 0BI4, I T OlC<fc 9 £ 
ft, 4o©fM»fctf-i-5< L,fflm«*i6«:UC^5. 

01 0©T«fctt«i--5»l«a6S4 2KJ4, I9©«1 

wsmi 2ic^-r5»it©m«®4 4R, 44c 4 

4B^jgfe$jxTV>5 0 &1SI4 4R, 4 4G, 4 4 

30 bi4, *ftW3o©«*HBa»&«j*six-c^a. #m 

SJ14 4R, 4 4G, 4 4B©m«M§J4, 011 fw^-f 
< LS©WSJf 4 OR, 4 0G, 4 0B©tS 

»©ihi;:&blt:v^ 0 

[0 0 5 6] TFTSS3 2 <t*t[6]g;&4 2©Ffll'l4» 
ii4 6##tA£ftT^.5 0 M46iLt, *}\>9tm. 
tfifmmfk (SSp°pS# : Z L I - 4 7 9 2) fcffl^T^ 
So <LS©tffii4 0R, 4 0G, 4 0B©mjf© 
*ii4#j7,xm, tSi44R, 4 4 G, 4 4 B©®IS*g 
©ipgtt^7 ^m-C&l3, <L1©1M4 0R, 4 0 
40 G, 4 OBWWSiitttSJf 4 4R, 4 4G, 4 4B© 
®ffi»©H©B8PBHJ?I 8 ,i rnf&So 

[0 0 5 7] *HJfi^ffili«tS*9-S$S*^Sg©« 
SNI^4*01 2©^y7{^-fc 01 3lclt$!?©fc© 

01 2 5:01 3 irJt«-fftffWe>^*i 5>lc, t2§*i 9 

±T*t^]©«if^l* 5 *||SI-3^c#^i^TV^5. 

3£fiSr01 4M01 5Srfflv>TKWi-S. 01414* 

so rnmBmz£z>m&&7*mwt:*-t®&®. 01 514* 
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fc5„ 0 9 7I/S01 3l:i:^Sg4l£te^lgiP-©«/& 
5, 

[oo58j *mmmmK. %4nmj&m<om&\zimz_ 

t, Hi 4 ro±gI5lw^-r*J-(p]Stg 1 6^2fSf 1 8 
a, 1 8 broFfll^3mffi«2 4i45^ntP > ix-CVN5 0 ^ 

3 mmm 2 4 tf tss 1 0 ±<om 1 wss 12 1 

WffiJIl 2Ml3til2 4i:, ^2tMil 8 a, 

i 8 b b<om^naztiz>* zot&tDffif&it. ®9ism 

0 1 3 i^-rn 4 mmmrn t wmx%> 5„ 

[0059] ^«fig(DJ«# B ^^«C0|!)f^lCO 
V*"CiftW1-5. m4*JS^t»WffiS^«£0^-, fit 
Mil 2i:f 2f4£ll 8^{'*BE>4SPPiD$ixfe#-g', 
11 15 (a) i^-fi 5I-&AJI2 0 ©»£A:$H 1 ri 5 I2ft 
U 12 ®£g 18a, 18b <DRa©tp:*:3Ms©iSA# 

[oo6o] ^%mm<r>% 3 m«ji 2 4 

fc*jv ^-CifcASH'WStt t ft t> giispaHTF-T S © 4rB£ 

rc>m 3 mffis 2 4 1 ««s 1 2 1 i^«<aic/«c5 c £ 

IwJ:*), Hi 5 (b) IC^-f-ipl-. $3tM2 4^ 
hW, 2 SffiJf 18a, 18b ~09«#;iS£ &A#^ 

[0061] rwipi^ xmrnmrn^xtui, m&m 

1 0%SSlt*Dbfco 

mW&mi 6£fflv^tSej-f.5 0 016tt*^Wl: 
±5f&A*^B£^-f-!$ffi0T*;fc5, 0175S0 4K 

LxmwzGfaxfmmz-rz> 0 
[oo62] ^mmmmtt, m 1 mmmm^mmzm^ 
t, 01 6 <o±m^-tM^mm i6©i2 mmm 1 8 

■CH*iXfc(*3SiJlw«3«ffiS2 4*S8a:»t5>ix-CV^5. % 
3 ®t£l 2 41*, T F TSS 1 0 ±©f& 1 WSM 12t 
M^tv^„ KSbttai2 2l::J:5KlofMEI4, 11 
1 2&tf&3®HJi2 4 <t, f?2«4SJf 18t«) 
MfcRUlOSftS. ^©^©flf/iSte, 0175^041:1^1 

[0 0 6 3] r©± 5*«J«©«A**««©lMf fco 

^•cimh-s. 0i*sj&i§©&A2i^g©i§£\ « 
i wi i2ti2 mmm 1 8 Bt«£E*«Bijosiifc» 
£\ 015 (a) iZ7jki-£?\zm£km2 0(om£ i # : ?-tf 

EfaU i> >^<0%2mMmi 8 a, 18brt©flt 

So 



(9) 

[00 64] *HJ6^J8T'tt, »|p]S« 1 6 «t»*li» 3 
SBl 2 4 fcRttfc©T» % m 3 ftffiJI 2 4^5>f 2tS 
Si 8 a, 1 8 b-tf>®#aS£c, 

[0065] [f 7 mmm®} *%w<dm i nmmmz. 

iSJSfift^SSrHl 7 75H0 2 l «rfflv*-Ctt?IH- 

10 5. 01 7«2ic^ite^^ < tsffi H 3 BS^ao¥®0, 
01 8 «*nig^ffiir i zm£km^mw<o®ft*mw-F 

ftftft&ZTfrtyy?^ ®2o\m&m<Dmzkm9)W. 

£Etro||«^^f^77, 0 2 lttHl 7©«A*iSSS 

[006 6] 01711 j£AS?f^@© 1 pj^wHSf 
m®5 O^fC^S, 1 . 1 

OTFT1S (0**1*) fctt, T FT^f 5 2 d s Sl(t 
fcftTV'S. TFTf^5 2©^-><4y- 1^*7^ 

^5 6fc«fc»)#iig&|&£*l'TV'>5o TFTif5 2© 

y-^icri* »im«ltffiSl-5Pi3g««Ji5 8*sj{5 

fig^tlTV^So Bi*««S5 8Ji, I TOXI4&JKEIK 

[0 0 6 7] TFTS«l-*M6l-rS*M6]^« (H** 
-f) Ktt, ^2«ffiJilrffiSi-5*f(Rl««S6 0*SJ£/£ 

£*i-tv^„ Mfammme o«, h^so^i: 
«so 9 , mmwrnm 5 8 csttemiefioTiM 
30 ztix^oZo wmmmm5 8 k*ti*i?mm6 otemmfc 

®5 0©tif£**tt:¥ElH)(;L^T>£MLTV^o TFT 

A$i^TV^5 0 «*iLT, fyyttBoftin (= 
0. 0 6 7) , teLtlMgOfcOSrffl^TV^o 
[0 0 6 8] TFTaStSWoafcKlittftAJie 2«:E 

i^-rsiarBisaa^ig^ti-Tv^o 01 8 (a) iz^-rx 

ol^ m&m 6 2 ©EfaWu TFTS«6 4Xtt*M^]S 
40 ^/U- hA* 5 itt5!W©V^t.» (S!p 0 p#-^ : AL 1 0 5 4 : 

[0069] m^wMm 5 8 knmw&m 6 oom\~ 
it. mmrnm (ea**-f) *»e>0f3t©B»«ffii«aua* 

^5. 0*L/«CV^>5S N TFTSS6 40T*l-li, ttA 
162 OGffirtrti t IJ C^[6]ro{i3fc«2!>SS:*t ibtb, 
*HrJS«6 6 ©±^1^(4, ?«AJ16 2(Oi2|nl^rnil^(Slf 

[0070] d©i5**riio«A«*»«©ftmio 
v^T0i 8&ffl^Tfftw-r5„ is^fl;ffiS5 8 <t*n^m 

so %16 OBBJc«jEiJBiiD$*vcv^*v^*tt-ett, mi 8 
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(a) l^-fet 5 WL&mS 2<DW.&ftl-\Z±X, T 
FTSfi6 4 3^^1*0**6 6 K^fcEfoSilvCV* 
So roftitll, Al*3t»iJSSl 2 0 ©1gJB*r©f&$l 

Ufc^oT, TFTSfi6 4T*^bcDAW*«. 
mz.X.yW.tikUft.hZft. TFTSS6 4SrSTfSfal 

[0071] pi^m«e 5 8 tttflmffiji 6 o m i^mm 
tfftitoztizt. mmmmms 8 t*tinj«*®6 ok* 

mus 5 8 tufanmm 6 oraw^ffis«-Jff< *$» 

Mm<te%o Lfc^ot, !«f H l6 2ll Bitli5 

8 <t)ifiiitffli6 o<D&mmfr bmfaftmt> i $zitL, 

[00 7 2] ffoS&Jl 626, 018 ( b ) IZ 

iji-ri. *> i-, m^mmm 5 8 tsi-iPimffii 6 o o&m®. 

ft, 018 (b) &«i£A N B, C, D 

[00 7 3] i <DVtmr*ti y AttMt&ikm 6 2 ©Sffi 

tHl^-r-5„ L-fc^oT, TFTSS6 4T^5>©A« 
ftfi, d^«{cJ;>3iE^3ti:^^ TFT£*6 4£ 
lti B li6 2lr^Tfii3fc«HlriS|i]te U **ft S * 6 6 

[00 74] ^mmmm\z & zmikmmmmo&mftm 

W%¥f&tfm&&tiXi<^z ttfibfaZ, 

flu ±T*lfiJ©«»A****KAff-e*>5« *7 

ffi©JIlfr*M;frte&An, J^SSrdt Lfci#> Anx 
d^BSO. 5£IT0. 2 5El±X*ibZ>Z bti*m$. LV\, 
C«d^.(ro^rH2 0©:/7 7&ffl^TIftW-f So 

[0075] mmmmtttfanm&i'tiiztiLmizhz t 
m~-<nmmnf£\tt% < — MiJiawois 

#ft#f£tfS#e>;MeV s o 02 OI4B#r^;tftt£A n = 

o. o 6 7<Dm&&m^itm&<D. m&mo&z 

7/1) d tS[»)SffiVt«)KI«^-r^57t?fc5o 
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[0 0 7 6] 02 0<D^77^<bSSe>rt>& < fc5l ;: , An 
#0. 0 6 7X\ *^y7W&7. SjiinOi^, 

A n X d 3»Sf5(3f 0. 5T'fc*U4\ #,o#©F,!JS£ 

-ttfc, And*M:#<*$fcf&*j**jWi<* 
An dfit?#5^Jt/hSvx- t^S*LV\ Lrt»L 

©& a t i >3 L T V > < CL £ 5 # , 

feo^liin dlditJ-^Wl^^SWTv S 

[0 0 7 7] *K38iq#©||»^J;ih,fi, M*4 5*2? 
t^*»e>afct #©feo#-CWflS-f-5i:, And/45 0. 5 
*«l5tfHIMt-e*j*ri:*«*>*»ofc. -f-^^-fe. And 
355 0. 2, 0. 3, 0. 4 ©4§^{rf4JRftX^/w©feo 
Zt£t£faotztfK And#0. SlliSi^rofeof 
20 #$g£U And^O. 6l^5tliot0feo#lt 

[0 0 7 8] — #, JMtCAtfS, jBEftSH^^Tfl* 
Settle W L T 4 5 **Ir] twBa^'J Ufc fc fi^ Lfc^-, 
An d = 1/2 ia*BIIHH*fc9 0«Bte£*TUtfr*- 

©**»-T-tt«£EEPJD«PK lit A/ ffi*-© 
[0 0 7 9] *%a^tt(^J:6«A*#%*«)X^W$: 

30 0 2i ic^-r. 017 \z^-tm&»^mw. tg**), t 

FTKl^-5 2©y-^^a§^fcBSRffiSS5 8ri*, 
Riff«5 0 otT**>6tl* fcldli6»ot#U&l!:«flI 

0J4 % ®Sff»«5 0©&T^A»P>*±«i^|B]^oT^«) 

[0 0 8 0] S*^«5 014, iii^««H5 8 t^lp]« 

«j16oi^j;9, 01 7 <om&m^mm tmm\^ 
40 mmm^xtifi. TFTiat«Koi«i:»*i,fci* 

f^^-<->^>-^ (IPS) lw,ts*fetl^^W±roi2:v^ 
w [0 0 8 1] [fR 8 *«a^fig] *&W<Z>m 8 ^SS^ffilC 
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i23 ti^mm^m^x sttASaHBcosas*** 
i-#rB0, 024^02 2(om&^mMiD^mmi^ 
i-¥sax-fc-5„ 0 1 7 jb^m 2 i i^-rsi 7 ^jsj^ffi 

[0082] *ni6^fl8«, 022 k*-*- * 5 mm 
mmm 58t *n^«ss 6 o * 7 %wm t m 

#5. -t©ffc©1SjS;{4, HI 775S32 1 l^i-^7* 
*»«i:iai#-e*>«. *lttfc»J|-C«, TFTif5 2 
<r>-J-Mz.ffi)LZ1n,Z>m%iW&m5 8dSB3f£#5 o© 

fl-^llte-oTJgtf, M*#I*5 OCKIff'A-eeaiC* 
a«!9, W*««5 0«:«»rL-CV^. *tr«]«ffiB6 0{4 

tt, H*««J§5 8£*t|Si!««Ui6 0fcJ:!K 2o©« 

[0083] mmmm 5 8 tatfaSfiMi 6 o m^wz 

©S^riSffr&Q^jxS, •£©«#©&$»,. B£%&£5 
5, Lfc^oT, ?£iSIJf 6 2 14, li*SfilS5 8 £*tr6] 

[0084] ^©*s*, m&m 6 2 14, mmmmm 5 8 

£*»«]®£E6 0 LT*|-#»lwefa 
Sft, **ttHKifi<*«l5if»<IBlRl**t5. 03712 

©«# (BSHS&5 0fc.StfLTI4&*^ia]©®JW 

[0085] xmrnrnmiz- ±*uf, wmm&m 58t» 
i^mmme 0 5 ocwtn, y-h/^ 

£^t?#5. &Ul, 02 3&fflV* 
t, -Ivy*-? by ^^ISrfiJfflLfcttffiStoV^rift 

W1"5. 

[00 8 6] *fi**««fctt^5 s/ * ▼ YV 9 

*li;U4C r «£©&Jg/4*fflv*e>ix5o #HJ6Jf£l®T'<4, 

ffi*PDliPi-6«Wi * 9 
«3\ #7*g:K7 0KI4, -fyyt^Y)) i?*M7 
2, ITOl74> *7-7^/^l76, IB|r!K78 
3*1/0*5. *H16J£®-ett, 02 3 (a) 

-Ti?lc, 7 2 

^l^j*-f5£#l-> *7-7^Wf7 6Sr«*SJI© 

v 9 *s 7 2 *5stii u ffifae 8 o kwestbubi-s r 
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[0 0 8 7] £fc, 02 3 (b) lc^-r<};5 fc, #7— 

fc7*75'^-7hH^i7 2 > ITO!7 4?r«t 
5o -©£5 1-1-5 £, y???-* M **J|7 2fc± 
0»*Ji 8 OfcttBE*H«0-*-5ri: 
ffi£J:6ttA&*%3iS®£&0!l*B 2 4 (c^-r o 0 2 2 
l!i*-r*ft*^6«4: 14, BiH®ffiJI 5 8 £ *f(p]ttffiS 
6 0©/<#— >3J*Ea*fcfco-CV*5. TFTi^5 2© 
io y-^fcS«tSiifcW3H««Ji5 8^ BffHI*£5 0© 
£»(St:fiotM$^ »|r]«1£JI 6 0 tf>, BidSI 
$5 0©£m*t»±SB*»e>*t&l-»o-C3iT*, B^4e 
5 0©(i^*T'B:^ f^ft Bi^«5 0&«l£rL 
TV*5o 

[0 0 8 8] ^©<tpi-> *SaWttC'±*l«, TFT 
S) fc£S*ife*ro$«±©jE^»»a 

20 v*5©-e. »g^5«*ra-e©siss:#js;-t-5r£/f 
a*-c#5. *Hlfe^«^i*xff, WMmv>'<?- 

•C«ffiSSr^i-5C<b^-e#5©i?, XSftSrJftbPS 
[0 0 8 9] fc*5, ««©*#&$'<* -^Kol^Tti, 

[^9*iS^flg] *^B^©^9||JS^I-<};5?C? H a B ^^ 
^fi«:l2 2 5 75^0 2 7S:fflv*-CSiPJ-t-5 0 @2 5ltt 
§WS»«fc±'$tt***8«**^qiffiBU 0 2 6 ft* 

02 7140 2 5©M*§il<O»M**tfI0t- 

*>s. 01 7 75^0 2 i\z^-rm7MMj&mt^—<om 

5„ 

40 [0 0 9 0] *HJS^ffiJ4, B*««il 5 8 £ 
I6 0rowf 7lWftiS*5. ^©<tfe©«^ 
14, 01 7 75M0 2 H^-rm7*i6^li£R«T*fo 
5. *^^ffifl4, 02 5lr^-ri5t-, TFT^f 
5 2©y-^{^»5$ix5lBi(l««S5 8tt, Bi^^ 

5. B^«<iji5 8£^|6]«*l®6 0£I4, B*«4le5 
0ft©2 *W\X'%£LXi<^Zo 1^5 013:, B*m 
so ®f 5 8£*f|6]mffiJf 6 0f;ii!), 70©«A, B, 
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C, D, E, F, G\Z.ftttbft,Z> 0 

[00 9 1 ] B^«^Ji5 8 kMftmmme OfffllcfijE 

<0 &®£tltz7 0(Dfa®A, B, C, D, E, F, G\C 
^^5*lRjo©#^fniD$^5. -t©«#©3§i$f4, B 

msse 58i ntfammm 6 o paro^ ^eicfi< ft s 

f5<!f3£<ft5„ LfJiot, ?foiS6 2l4, BlilWffiS 

[oo92] -t ©is*, m&m 62^ M*m«s 5 8 
tn^mme o<D2o<o&mm**>k-k u-c»w« 

KEftSft, £*ffiBfci£< El*) SftS. 

7o©HJ&A, B, C, D, E, F, GKtt, ^±T'tt 
ft V ^ IS A © «# *> 5 SHlD $ ft, IRA :4 s »i 
^falCEft^ftSo #BMWfl*©**»*StB-CWU B 

tins 8 tnmw&me, omoKB&zeM/iatfrb 

ii<ft5>£«<ft5*:ie>, jfcASlc+#ft&S©«#;SS 
flUlDS*t1\ tt*Jttl£Eft3ft&V\l8-£*i,dS*>8. 

[0 0 9 3] 02 6O/77li, BB*BS5 8£*H6] 
fii6 0Fa1©ft:*:Sgfitd t, ttft«:Efo**5fc©l:: 
&®ftlBIb®EVi:©B§«&*L.-CV'>5 0 **Bg8td/5S 
*#<*5fc*#*B»«EV!S«jB*4:45. »#©B 
5lHIl$5 0©fl-ii:©:B£f4 5 OdmglT-fcSOfv * 
7cE9!i dtSO^ mS^T'fc "9 , 12 6©^77^P))ft 
5 V«T©B»«E-CE»»ri&-C*>$ r £ 

[00 94] *H16^<!llw±5?SA**iie©a:^S: 
EI 2 7 ir^-T,, i25 t 14, B*tt 
MI5 8 irS*|n]a;ffiJi6 0©/^-y*!Stt4otV^ 
So TFT«^5 2©y-^fcSa»*irfclB*««J|5 
8*s, B*«*5 0©T«**»o-CttWfct*» 

[0095] r©±^ir, xmmj&micztiii, tft 

mESrPPiD-rsr 0. IrtMyfy^ (ip 
s) \z£h*mtm%&±.<»fc^imfk*'&z>^):ftX' 

■»«E**B««iJI4S**±l!:»J*S*v , C 
v>5©f, 8£&l-5tt^^©M*&£#irrsr tft 

[0 0 9 6] ft*5, -VfcoV^-Ctt, 

*^JS^ii©^i'Pis$tb5'b©T-iaft<, EiK-^iS 

«-*-5B* t ©BMRfc if ft^** 

cjbi ommmtei **?n©*i ommw^^tHLSk 

«*»«*H2 9SrfflV^TRWi-S. 02 8 

tt*jl*»ttfcJ:6**«*»«Sr*-t-¥BH» 02 9 
U12 8©& f P B £^£fi©£J&0 | J«:3H" s Pffi0Tfc$o 
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01 7 75^0 2 1 7 *HHtS*i:ra—©*Ma?* 

[0 09 7] #Hi&Jf21gJ4, BidmUS 5 8 tSt(Rj«ffi 

J4, 01 7 751E0 2 ll^i-«7Hlte^ffitra«|-C-fc 
5, *HJ6^ffit?»4, 02 8{w^i-i5IC, TFTi^ 
5 2©y-^fcSS«!*H*B3R«*Ji5 8*« % BBBtt 
5 0©;£Bfl-ig:t::»oTS£tf, B*fg«5 0©BBf«t>A 
•CSftfctttf &*U B3fcB#5 0^5± 5ftL*S 

MRtiBotlt;, B£«#5 oaiStgtpjfe-CKftfc: 
Suffer BB«*5 0Sr«*Bfc«B5J:5«L^ 

»*t*u-cv^s. B*«ffiB5 8 h*tmmmm6 0 1 

14, B3S«^5 OWJSJS't'AT-^Lrv^S,, BB&% 
5 0tt,.Bii?mffiS5 8t»AmffiJS6 0^i») s 
fftffl4o©ffA, B, C, DJC^JtfjtvS. 

[oo98] m^mmm 5 8 1 *nnj«B« 6 0 mir«£ 

t>#8!l£ft;fc4o©SIi£A, B, C, DtwMftS^ft© 
20 m.Rft%!tia&tiZ>o ^r©m#©3££i4, Iitil5 8 
i: *H6]««S 6 0 P^©^«ffi:Biiia < ft 5 (a if a < ft 

[0 0 9 9] *©i^*, «AJI 6 2 14, B*m*S 5 8 

IcEA^ir, SESStt*KiS<*5lS^»<Bl*l**i,*. 
6offlS«A, B, C, D^I4, ^-CJ4ftV^5|SI^« 

so tt5„ *SIJ6Jl?lfilw < t5»e B %*^B©^^JSrB2 9 
Id^-fe 128 K^-Tffcaia^^B i: J4, B*m®l 5 
8 £jft|o]1iffiS6 0©^£ — VriSix#(;:jfc 0 -0'>5o B 
3timiSii 5 8 14, B3fcH*£ 5 OCTMttjBotS 

*f^««S6 0l4, BBBtt5 0©fe«*M»K»o-C3e 
0 s , B*H«5 OOtilStft-CB^tfltf 5>^> B^® 
*5 0^««I5i pftL*S^«^LTV^?.o B*«« 
15 8 tt[5]i«l6 0 &J4, BBB%S0«>IS(Srtf>A 
40 -eftftU-CV^. Ii«5 0ll B^m*S5 8i:» 
lS]l;ffiii6 Ol-ot Eg^JK^©4o©^A, B, 

[oioo] coipl:, **Jfi^ffil-i^tf, tft 

s) iz£z>j}mbm&&>±o£^&&fi : S:nzzk&X' 

<, je«!f«T-Bm»S©»SS^BS:lim-r5^i: 
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loioi] [mi lSJfe^w *&wvmi \%nm 
mm t ztfa&&& frrtw-mm. 03 wt^nmrnm^x 

$$f B *mgg£^- s PE0.RU : »rBi0, 03 2(4** 

m 3 3 i4*sjs^i-«t -5fg?f B ^^«romsF^# 
[0102] ^mmmmxn. tmLfcmsmmmmz. 

UTtiv^ 030, 0 3 i Ji^HiS^flirojgfB**^ 
Broijii*^rciiij*^l 0 OtfV^/M«ig£* LT<^ 

[01031030 (a) l^-r T F TlS 1 1 4 IC 
(4, TFTlfl 0 2/JS|S:l4^tl--CV^„ TFTif 1 

0 2©y- Mty- h^^7-i'^i o 4icit9*a^ 

Kn" K W 5^ y i o 6 1: i !) *1 
mwtztiT^Zo TFTii=-io2©y-^iai ?gi 
m«si^s-t-5Pim«isJii o 8^m$ttxv^o 
m^mum 1 o 8 i Tocu^flMstu 

1 o oro^*5ra^*•(6]l-e^^■5i»l-»oT^$^^TV^ 

So 

[01041030 (b) TFTgffiKttfl-f 

-sweats i i 6iw(4, fg2®ffijf (wtsMs-t-sstfattfii 
s 1 1 o^^^^tv^o ztfanMm 1 1 o«. mm 

m®5 Oco^m\^oXnV ^^StL-TV^, TF 

ts« 1 1 4 tttfass 1 1 6 mtm&M 1 1 2 

$tl-TV^„ TFTSS114, »fp]»« 1 1 6 Cite, 

i&gjli 1 2?riaip)$-a:5fcfe(-> ssnfriafa&sasifc 

[01051 T F TSS 1 1 4 (£14®^$ 100©T 

1 0 8I^J;l3^(C2 5>SiJ$tvfc®^^l oo?r«^ 
<D#%\mz£<9W.^2ftP\LX\<^, IIS«10 0ffl 

Kal) wisisi^a^JSL-rv^s, 

[0 10 61 ftfaSSl 1 6lCt, TFT1S1 1 4 «t 
2##J£;ft,T^6 <) ttfa&fcl 1 6T*I4TFT»«1 1 
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V^iv Yfa a 1 ©Kfa&S&fli LtV^. 
[0 10 7] ®*®*gl 0 0W4^S"J$ixfc 

$g$A, B, C, Dtft, TFTSS1 ^fflCT'yf 
/wh^i:*M6]»«l 1 6«©/yf/uh^*Wi5ri 
lr&5<, SW$A, BfftTFTlSl HO^i/yf 
/WhSdS*#<, **C» DT'«*fIfi]»Sl 1 6«l©y 

u-^/w < #5. nutAuss 108 tttfamm 

Ml 1 OtC|g«]«JE7)5PniD$HT^/£V^|iT*«, mm 
m®l 0 OW^-CW^I^ioV^-C^Hl^AMJ^*^ 
to I^E[R]Ur*Ji3, RfttlitftSo 

[0 10 8] LT^LfttfS'b, Efa^faiT'V^ h^tf) 
ffiSlCtU, 03 2 (a) {wTF-TJ: 5 4oOffi| 
A, B, C, D(-*3V'T, @iifffU$l 0 0<Df<k£r{5l? 

So -fft*?^ «g#A, BTI4, TMfrh±W^<DJjfa 
<Dmfa®>mfrM£ftX1<^X,. TFTSSl l 4(l|ro7 P l' 

fatDmfa&mfimztix^x. tftmi i4»7" 
[0109] mmw&m ios tmfamfem 1 1 o i-ib 

mw.&&mnz*tz>t^ 03 2 (b) fci^-ri:? ?s 
ifaJl 1 1 2<Dm^f-AK 0 3 1 tc^H-J: 5 l-> IE*)* 

a, b, c, D-eis^^iciHiRj-t-^o mmmizfrw 

iP^ixfc^-ro^tro*(RlSr0 3 lWi3 2 (b) T* 
[ono] ;roi7i:, *H;fe?l2f£tcj;*vi4\ tft 

30 &fotMfommzte$.i-tzmmnmi:ttfanmzm\<^x 

s) \z£z>jjmtmmj,±.<»fo^®ft*%z>^ t&x- 
#5. wmmmk*ifammte&te2>&&±.izMi&&tix 

<, &mtftxiikmn&<»WL&m. : m'&w.*nm-z>z. t 

40 £>o 

[0 111] **Jfe^lc,t.5?«Bl*^BroS^# 
Jg^«Slcittl4, 4a<DK^-r^(-<fc5^t^Sfc 

&m<D$LfL£iti>m#)X'i^\<\ 

*^gfi£03 4X^03 5S^fflV^Tal^•r^>« 03 4 
so S«r^-r¥ffi0, 0 3 Stt^HiS^fiil'iSffi^g^ 
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m*^-r¥-&m%.um&®xbz> 0 03075^0311:: 

[0112] *mi&Mmx'te. tftssi 1 4±©b 
mw&m io8, stress ii6 ±<DMfaw&m no 

tt«JI 1 0 8 bttfanfcS 1 1 0 frMfa-f?>m®,i>WLV 

®5±-fZ>h<DX'ibZ>o TFTSSl 1 4©i®Sffi;*SJI 1 
0 8 IS, 03 4 (a) \C7f:-fi. o 2o©m«ff£ ; ft' 

IfflTFTSSl 1 4fc:ft!BitHBi£l 0 0OT»?)i 
m^<D%fa\^&fa&M.i> i 1&Zft>Z>c 10 81: 

iO*t2 SftfcHJMMt ioo trKbtrA ©##J#ii 
let*) JU^^MHLTV**. nHWl 0 o©±«©« 
i^^t^/H^a l ©BtoftSfc* U - T«©*WKw 
i!)/h$l^vfyi'Mo2 «al) ©Eft&SSrife 

[0 113] *trttffc«l'l 6©*J-fa«ffiJf 1 1 Oft, 13 
3 4 (b) l^ti^lC ®ffiJf£*< U 2o<D&U 

6tt>, TFTSSl 1 fjRMlOO® 

$116 T-ftT F TS« 1 1 4 <t ±«©fB«Ji 
ftTVfvw M a 2 «ol) ©iEfo#yS£lgU Till 
©$gl$i;:ft:7 p l'fvi' Fftal WiBfR]^aSriSLTV>5 0 
[0 114] TFTSffil 1 4 £*Hr1£«1 1 6 SrffofB 
JE 1 1 2^lT)lt|pI$*5i, 12 3 5 0i54«^i 
?i>9, H^mffiJii 0 8 tS*|pJ«ffi®l 1 OKiU&fii 

ii 1 1 2 icttM 112 i;:**rti©«»**siip*-h.5# 

1 0 8 kttftmmm l l O 

[0 115] fc*5, A»*«SF«»ttS:»5fc«>fcB:, 
U:, #3llfeJI2<§K±*Uf, TFTSfii^iSiSfiCM 
±9, IftMyf^ (IPS) 

M-eoffi»t%*i-sr.t«<, £ftiwi-ei«*t»ifi© 
[0116] mmmmmmi *amn±mmiiaM£. 

75£!i?l OJillS^ffliT'ft, TFTS«(lfldfim«Ji& 
»J*U *f^Sffi«Hcf|2«ffi®«r^LfcdK TFT 
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*R«Xtt»rtl**«K:«i«*li:* 2 
[0 117] 

[x&fti] 0 1 osu-am 1 1 K*-#-«jt©*9-«** 

^Sfe#tt$rS l J€tfc <> TFT£t£3 2l;ift, 4o©t 
ffiJfSrWi-5< Lfi**©»BW4 OR, 4 0G, 4 0 
B*r»j*Ui. *0HSS4 2K& 3o©«S»*»e>* 
4 4G, 4 4BtiMlft. 4WI 

w 4 4R, 4 4G, 4 4B©«gJtft, <L.IWt(ii4 
OR, 4 0G, 4 OB©««at<DH»^{Sl:fi^*fc. 
[0 118] TFTS«3 2 t*f[6)S«4 2F5i:$tA-T 
5ttf H 4 6itt, yn^ttKaK^S!** 0Hft#* : 
ZLI-4 7 9 2) £Hl>fc5 0 <tS©«li40 
R, 4 0G, 4 0BW®««Oi|ii*i^7^in, f«§4 
4R, 44G, 4 4 B©mffiif©i|il«#-l7 y inT-fetf , 
< LS©®ffiS4 OR, 4 0G, 4 0B©««*8£«*S 
14 4R, 4 4G, 4 4 B©mffi» ©f!fl©HfllftJl&8 m 
mffc-S. TFTSS3 2 £»I«]£S4 2ffiO^+-> 

20 7 P , -f f£alJi4 6©»££5 Mint Lfc 

[0119] 03 6 75S0 4 0 tSj^mSr^i-. 0 3 
6 ft, *tt©*«ci»+9 O^lCfcftSflffi • 3i§*# 
tt£BWIR<E1*te«:*U 03 7ft, ;£<£©#« c a* + 

U 0 3 8 ft, *Kt©«*c*<0«li*»tsmEE-aii 
*#tttPgfiKte#te£^U 03 9ft, jftiL<Djt}&c 

>j*U 04 0ft, #&©££<:#- 9 0£fc*J«*5«E 
J: rtu?>03 675M 

so 04O©±0 (a) ft, £ffi«)ftftb£:Oj£d>& 7 OS 

U T0 (b) ft, 8fim£ft5±5fcRJai«EE«r*{fc 
£-tirfci§3-©, #{fc©*l*bfc?l!5«SJ:©B8«*r*^-. 
[0 12 0] /<C*3, ^©tfcSb, eft, tt£&i*SB 
©«*ffifc#U-Cfi6*t*II**i-t>0-C*>*. 04 lie 
iMri: b Id, ^«bft, «a*jj*§S«©«*fl5K:#-r5 

ft*«r*uTv^„ ^ab^oa©^, as^Ko*** 

^IIl»LTiB±*t*5I <b«r^b, ^«b2)59 0 
S©4&#, a5*t6]*s^ffi^?&ofc*|6l-efc5 r. t * 
«o ^L, ^ISb^l 8 0g©^£\ a5*f6]^t*I<Ol 

[0 12 1] $fc, £Scft, *f H ^^g©^ffi© 
ffirt©^S?r^UT^5o ft*c*«0*©»§-» 

£cri5+9 0«©4§-£\ fi5*l*lii**Il:»Ut±^ 

^,5 *f6] as^ffilcat t T T*»?j ©^ Xh Z> Z. t Sr* 

[0 12 2] 0 3 6M04 0 l^i-SOS)©*^ 6, ffi 
so rt^^s/^v^ (IPS) KiS^ifeilSJ^tU:©!^ 
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[0 12 3] 

USE©***] eiloiD, ±*ui, ftttLX 

EB$*ut£l©S«&Vf&2©&|gi, firoiSi 
«2©»KHIIi»A*^fc«i6i:«:«-r<5*ft***lt 

■&mm<om i lt-t ttfcfee^^ $ tt/tm 

2©««i£;£U DtlO«tt^J|t2CDminic«EE# 

< H2o©fl©«ii2ffli«i: 
Ic^tteiV j(n0fftt®ttA0Bffl#ffl£f^0&lt« 

y^^^ (IPS) i:±5*Siit?«±o£^8Sfi 
4r#5r i^T-tS, IiroflSi:l2©liliM5 
*«±fc»*$*trv^©T», S*SH-5««ffl-C-©*I*& 
3 r £ . £Si&£T?iS5flMffl£©i*A&^8i 
S5r|gm-r5C itfST-t, Sfc, £-C©#|p]A»t>©AI* 

.#fo»^©fcv\£»»A©*A»*36B**SM-5 - 

[urn *x&(oiisinimmz.i:sm&9t*m&*w 
im2] *&m<o%imimm\zzz®£,m7Fmm.(Dm 

[05] *£H®£^gjratt£J:SttA£9£B*q* 

-r*4$0-e$>5. 

[me] *%w<Dm2nimmzj:z&i&$t*mm<n& 

107] *^M©^3HJfe)g«S{wiS»ft^3£aS:^ 

[08] *£9§©f?3SSlfeJglSlwJ:5fcA&^gfi©g 

.[09 9 1 *S5f3©iM^i&imi-J;$&A*^fi©£ 

[Hi 0] *»WO*4«H5»IIIK:J: 5* 

[011] *»W©JR4l?lfi»«lfcJ:**7-jBE**^ 
SB«r5M-¥8BHI-eS>3. 
[012] *XH®£4 0glfc&fljM£j:*;ft?-ttA£** 

mw<» i mft®'&*7F-r ?y 7t-j,5 0 

[013] t**©TNffi#5HftA«*8fiB©»SMl4«r 
[014] **H0£5%ffi&flS^£*»AS9£B& 



(15) 

[015] *5IM©®5Sllfi^«8^i5i«A^SB© 

[016] 6 

^•r^0T*fo-5, 

[017] *36M©^7HJfi^li^i5>KA*^fiS: 

0-e*> a „ 

[018] *36W©®7H16^twi5«A*^fi© 
io [019] *36M©m.7||lfi^«8^i5JSA*^fi© 
[02 0] &Ag*gfit~:fctt5«EAJI©^£ ii&Si® 

Et ©m&fc^-r yxhh. 

[02 1] **^©87HJgimfc±5iKA*^S© 

[02 2] *&H0*8j|fflmicJ:SMMt93ltB* 
^•r4ffi0r-fe?>, 

[02 3] 44in«>]ii8idiaifliizj:sttA«9atB«> 

20 [024] *&m<of&8mi*mm\z3:z>m&&7F&mv> 
&i&w*ij?t¥-mmx*bz>. 

[02 5] *ISW©^9|llfe^«Slw±5«A^Sfi* 
^-f¥ffi0T*fo5. 

[02 6] *?gPJ©^9*iS^ri?,^ B B B »^Bro 

[027] *&w<d% 9 mteMmz£z>m$ s &7Fmw<o 
gzT&w&mi-^mmx'hz. 

[02 8] *«i©f l 0Htt^tticJ:5ttAB^B 
Sr^-r¥ffi0T?fc5o 
30 [029] l oXlHgttKiJ: SttA£*%£B 

[030] *&93©SK 1 1 mteT&miz X SttAB^SB 
COT F TS« t » fi£t££^-r¥ffi0T-$>5o 

[031] *3&81©$B 1 l 3&&ttlc£*ttA£**£B 
£^-f-¥ffi0&tfigrffi0T-fc5o 

[032] *89jobi iiijg^isi-isj«A^^e 

[03 3] *3PJ3©!&1 i<£)fc&tti::£SttA&q%$B- 

<ouwn^\t^-rvyvx'h^ 

40 [0341 2Hl(6^1i8(c±SJSA«^fi 
<DTFT*«<b*f(S]SSSr^-r¥ffi0T-$)5 o 
[03 5] *&91©$Kl 2 5tttJgtti::£SttA£**3iB 

^^■r¥ffi0s^erffi0-e&5. 

[036] Hft«fottAB^KBo^Fffi+ 9 OgHc&tf 
5. 

[03 7] H«gM©M?A^gfiO*fii+ 4 5*fc*i** 

So 

so [03 8] ^JfeMOfgA^^fi©*fii:OS^*3(t2.tt 
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1113 9] 4 SflEfcSsW- 

[04 o] 3^tt0ttA**&Bg):grtt- 9 ojtiiastt 

[04 2] !) F*- KOTNlffifif ^ ^ 

[124 3] Irt^yfy^ (IPS) SrfflV^fcftS* 
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1 6-> 
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2 0-f 

2 2-1 

3 0-i 
3 OR-ifiil 
3 OG-MMW 
3 0B-fIi« 
3 2-TFTSS 

34R, 34G, 3 4B-TFT*? 

3 h/<xy-{y 

3 8- KW >v<*9>f Is 

4 OR, 4 0G, 4 OB— VM 



4 

4 4R, 4-4 G, 4 4B— WSM 



4 6 

5 0 
5 2 
5 4 
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5 8 
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6 2 
6 4 

6 6 
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7 2 
7 4 
7 6 

7 8 
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10 0 
10 2 
10 4 
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110 
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2 0 0 



iB*ffi« 
TFT*? 



TFTSS 
I TOl 
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-■sum 
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-TNfiKftl 
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